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PRICE  lo  CENTS 
$i.oo  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PhaLse,  Mvilti  PKeLse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

GAS  PRODUCER  PLANTS  FOR  POWER  PURPOSES 


200   H.  p.   "PREVIIER"   GAS   ENGINE   AND   D.  O.  GENERATOR 
SOLE   CANADIAN  LICENSEES 

CANADA  FOUNDRY  COMPANY,  LIMITED 

Heatd  Office  and  Works:  TORONTO.  ONT. 

Branch  Offices—  MontreaLl  Halifax  Ottawa         Winnipeg         Vancouver  Rossland 
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FINE 

B*NK.OfflcC 

limsnw£FiTTiNcs.lL^«<fetND  FOR  CjJj^^ 


LonK  nistBnce  Telephone  Main  41  iS 

VoltOL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

88  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


F.  N..PHII.1.1CI,  Presideni. 


Gko.  H.  Olnev  and,  SecretaryTreavurer. 


Eli  F.  PIIS  Eiffi 


/V\ONTR&f\b  TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

RiliiY,  \iim  m  mm  mi 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag^o  Store  :    F.  E.  DONOHOE,  Agent,  82  Lake  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF, 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


261-287  Devonshire 
4-5  Wlthroo  St. 


"DUNCAN"  SPECIALTIES  ARE  RELIABLE 

WALL  SOCKETS 


TRADE 


MAFtK 


ARE  YOU  SATISFIED  WITH 
YOUR  SOCKET 
DELIVERIES? 


Manufactured  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


MONTREAL,  CANADA 


Type  lA  Guard  Fits  Bras* 
Shell  Sockets. 

Tyne  B  Guard  Fits  Porcelain 
Key  and  Keylesa  Sockets 
No.  1  and  No.  2. 


Removablj  Ring  Wall  Sockets 

CODE  WORD     LIST  HO. 

Firm         50747  Edison  Key  Wall  Socket 
Firebrand  S0745    "    Keyless    "     "  Slotted 
Flustrine  50723    "         "  "Concealed 
Fitcher     50656    "         "  " 


(%  Full  Size) 


Edisoa  Keyless  WaU 
Socket 
No.  S0746. 


Standard  Wall  Sockets 

CODK  WORD     LIST  NO. 

Fixate      9184  Edison  Key  Wall  Socket 

Fixation   9185     "    Keyless    *'  " 

Fixative  50735  T.-H.  Key  Wall  Socket 

Fixature  50736    '*    Keyless   "  " 

Fitfully    50753  Edison  Key  Angle  Wall  Socket 

Fitful       50755  Edison    Keyless    Angle  Wall 
Socket 

Leafden  1427  T.-H.  Key  Angle  Wall  Socket 
Feafdrank  1428     "    Kryles    "  " 


J.  A.  DAWSON  S,  CO..  Agents 

295  CraU  Street  West  MONTREAL 
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^/  Oneida  Galvanized  Chain 

For  Arc  and  Incandescent  Lamp  Suspension 


Send  for  free  saLmpIe  to  ha^ng 
one  lamp  stating  length  required 


MaLDiUfaLCtured  by 


ONEIDA  COMMUNITY,  Limited 

NIAGARA  FALLS,  ONTARIO 


WIRES  AND  CABLES 


Telephone,  Telegraph  and  Electric  Power  Purposes. 

THE  WIRE  AND  CABLE  COMPANY,  ■  -  -  MONTREAL 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


The  McEWEN 


HIGH  PEED 

AUTOMATIC 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Sim  plicity 
Efficiency 

and 
Economy 


  17 '18  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 

Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 
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"SHAWMUT" 

Enclosed  Fuses 

ABSOLDTELY  RELIABLE 

National  Electrical  Code  Standard 


Fuses 


Bases 


PORCELAIN  CUTOITS 


EVERYTHING 
DP-TO-DATE 


1 


JUST 

PUBLISHED 

NEW  BULLETIN 
NEW  PRICES 
NEW  DliCOUNTS 


Do  You  Need  a  Copy  of 

BULLETIN  NUMBER  36  ? 


Chase-Shawmut  Co. 

NEWBURYPORT,  MASS. 


Ml 
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SPARKS. 

The  Saraguay  Light  &  Power  Company,  of  St.  Cesaire, 
Que.,  have  made  application  for  permission  to  distribiile 
electric  light  and  power  in  the  city  of  Montreal. 

The  installation  of  a  series  of  electrical  clocks  for  the 
C.  P.  R.  Windsor  street  offices  in  Montreal  is 
now  under  way.  There  will  be  several  hundred  time- 
pieces, which  will  be  electrically  controlled  from  a  central 
machine. 

The  .Shawinigan  Lakes  Power  &  Electric  Company, 
Shawinigan  Falls,  Que.,  have  made  application  to  change 
the  name  to  the  Shawinigan  Hydro-Electric  Company. 

The  Grand  Falls  Power  Company  have  made  application 
to  the  City  of  St.  John,  N.B.,  for  a  franchise.  The  com- 
pany are  now  prepared  to  proceed  with  the  development 
of  power  as  soon  as  their  plans  have  been  approved  by 
tlie  Dominion  Government.  These  plans  were  prepared  by 
A.  C.  Rice,  of  Winchester,  Mass.,  for  the  hydraulic  work, 
and  by  Mr.  R.  D.  Mershon,  of  New  York,  for  the  electrical 
equipment.  Mr.  Rice  estimates  the  power  which  may  be 
developed  at  Grand  Falls  under  present  conditions  at  60,- 
000  h.  p.,  which  could  be  increased  by  means  of  a  storage 
system  to  80,000  h.p.  The  company  are  willing  to  guar- 
antee to  furnish  power  to  St.  John  for  a  period  of  thirty 
years  at  prices  in  no  case  exceeding  the  folloAving  maxi- 
mum rates  :  For  500  h.p.  or  over  for  a  24  hours  service, 
§45  per  h.p.  per  year.  For  500  h.p.  or  over  for  10  hour 
service,  S40  per  h.p.  per  annum,  and  for  500  h.p.  or  over 
for  10  hours,  exclusive  hours  4  to  8  p.m.  On  the  same 
basis  for  100  to  500  h.p.  the  prices  are  $50,  I45,  $40  per 
h.p.  per  annum,  and  for  5  to  100  h.p.  on  the  same  basis, 
S55)  $50  and  ^45.  Figures  are  also  given  for  the  supply 
of  power  to  those  requiring  power  only  intermittently  or 
in  small  quantities.  The  company  promi.se  this  on  condi- 
tion that  they  are  given  an  exclusive  franchise  lor  the 
transmjission  of  power  to  and  within  the  city  for  the 
period  pi  fifteen  years,  subject  only  to  the  rights  now 
vested  in  the  Street  Railway  Co. 


FUSE 


RE 


BATTERy  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  GO. 

WILLIAM  ST.,     -     TORONTO,  ONT 


Phone 


1729. 


"CALVADUCrAND  "LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
V  S.  Letters  Patent 


TORONTO 


CANADA 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  fflcDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

BUIIDERS    FOR   CAH«D«  MOJNTRiAI,  . 
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SPARKS. 

Mr.  C.  J.  Rrowii,  City  Clerk  of  Winnipeg,  is  asking  for 
ttnckis  up  to  January  14  for  the  supply  of  a  750  k.w. 
generator  and  two  250-h.p.  boilers. 

The  Delhi  Light  &  Power  Comipany  have  let  the  contract 
for  their  generators  to  the  Warren  Electric  Company, 
Sandusky,  Ohio. 

The  Merchants  I,ight  &  Power  Comi)ahy  are  seeking  in- 
•..orporation  from  the  Quebec  Government  for  the  purpose 


of  supplying  light  and  power.  P.  R.  DuTremblay,  Mont- 
real, Que.,  is  solicitor  for  the  applicants. 

The  power  plant  of  the  Capital  Power  Company  at 
Dc.schcnes,  Que.,  was  last  month  sold  by  public  auction  to 
the  C.P.R.  for  $240,000.  This  purchase  indicates  that  the 
C.P.R.  propose  at  an  early  date  to  experiment  in  the 
electrification  of  some  of  their  branch  lines.  It  is  prob- 
able that  the  Pontiac  &  Pacific  Junction  Railway,  which 
runs  through  Aylraer  and  Deschenes  into  Ottawa,  will  be 
llu'  first  to  be  converted  to  an  electric  system 


A  Suitdcble  Holiddcy  Gift  for 

Yovir  Friervd  the  Engirveer 


He  needs  light  to  dvoid  daLnger. 
C&n  be  caLfried  in  the  pocket. 

No.  I  FlasK  Light. 


Price  $2.00. 
Express  Prepaid. 


^"  ^  BERLIN  ELECTRICAL  MFG.  CO., 

472-474  hing  Street  West.  TORONTO,  ONT. 


0)O<0 


o)o(c 


q)0M 


PACKARD  TRANSFORMERS 


THE 


PACKARD   ELECTRIC  COMPANY 

LIMITED 

MONTREAL  -  ST.  CATHARINES  -  WINNIPEG 
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TRADEL  MARK 
R.eg.  U.  S.  PsLtent  Office 

19  0  7 


To  our  Friends  and  Patrons 
A   Prosperous  and   Happy   New  Year, 


THE  McVICKER 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

The  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us  for  more  information 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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SPARKS. 

A  delegation  from  the  Electrical  Contractors'  Associa- 
tion recently  appeared  before  the  Fire  Cotmnittee  of 
Montreal  in  the  interests  of  getting  all  electric  wiring 
inspected  by  the  city  before  it  could  be  used.  It  was 
pointed  out  that  the  system  had  been  established  in  many 
large  American  cities  and  was  giving  satisfaction.  The 
question  of  the  city's  responsibility  in  the  event  of  a  fire 
taking  place  after  the  wiring  had  been  passed  was  brought 
up  by  a  member  of  the  Fire  Comtnittee.  A  sub-committee 
\\  \U  report  on  the  matter. 


Mr.  W.  M.  Alexander,  of  Brandon,  Man.,  is  considering 
a  proposition  to  develop  a  large  water  power  at  Calgary. 

The  Crows  Nest  Pass  Coal  Company  have  acquired  a 
water  power  at  Elko,  B.C.,  and  are  having  reports  made 
by  engineers  with  a  view  to  the  development  of  electric 
power. 

The  corporation  of    Port  Perry,  Ont.,  have  asked  per 
mission    from  the    Ontario    Government   to  develop  the 
water  power    at  Buckhorn  Rapids,  on     the  Trent  river, 
about  41  miles  north  of  the  town.    It  is  estimated  that 
about  870  h.p.  can  be  developed. 


I     GOLDIE  CORLISS  ENGINES  | 

t  I  \v  ,-  ^^^^^WSi     Vertical  and  Horizontal, 

i 

I 


Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL  FEATUKKS: 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,   CLOSE  REGULATION,  ETG. 


i  aad  42  x  30  Vertical  Compoua  d  Ooldle  Corliss  Engine 


TUG  GOLDIE  &  MgGULLOGH 

GO.,  Limited 

GALT      -       ONTARIO  CANADA 

Western  Branch  : 
248  McDERMOTT  AVE.,  WINNIPEG,  MAN. 
QuKBFC  Agents:  ROSS  A  GREGG,  Montreal,  Que. 


"HUBBELL"  WIRE  LAMP  GUARDS 


ARE  THE  BEST- 

Why? 


Because  they  do  not  depend  on  the 
lamp  bulb  for  support. 

They  fasten  rigidly  to  the  socket 
and  remain  in  a  straight  position. 

They  can't  touch  the  lamp. 


Codeword,  "Zaboxa." 


List  Price,  $3. 50  per  doz. 


Cat.  No.  1 12 16  for  16  c.p.  lamp. 


Write  for  Discounts. 


R.  E.  T.  PRINGLE  CO.,  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 
ST.JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT.  WINNIPEG,  MAN. 

Show  Room  :  16-18  Victoria  Sq.,  Montreal 
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If  You  Have  Not  Been  Using 


44 


SUNBEAM 


LAMPS 


99 


YOU  he^ve  beerv  Losing 
More  Than  WE  Have 

But  Why  Should  Either  of  Us 
Lose  Anything? 


To  Your  Good  Resolutions  for  the  New  Year 
Add  the  Use  of  Sunbeams 

They  are  the  Lamps  of  Quality 

Matde  in  Canada  by 

The  Sunbeam  Incandescent  Lamp  Go. 

OF  CANADA,  LIMITED 
1310-11-12-15  Traders  Bank  Building.  TORONTO 

Factory:  ST.  CATHARINES 


SPARKS. 

Allis-Chaljn«rs-Bullock,  Limited,  Montreal,  Que.,  were 
recently  awarded  the  contract  for  the  supply  of  a  75- 
kilowatt  generator  for  the  To^vn  of  Coder  ich.  The 
amount  of  their  tender  was  l3,574- 

A  notice  in  the  Manitoba  Gazette  states  that  AUis- 
Chalmers-Bullock,  Limited,  have  been  granted  a  license  to 
do  business  in  the  province  of  Manitoba.  Mr.  R.  H. 
Zavitz,"of  Winnipeg,  will  be  principal  agent  for  the  pro- 
vince. 


The  Engineers'  Club  of  Montreal  have  decided  to  apply 
to  the  Quebec  Governirtent  at  their  next  session  for  an 
act  to  amend  its  constitution  and  to  increase  its  powers. 

A  charter  under  date  of  November  28th,  1906,  was  grant- 
ed by  the  Ontario  Government  to  the  Liskeard  Light, 
Heat  &  Power  Company,  Limited,  of  New  Liskeard,  Ont. 
The  provisional  directors  of  the  company  are  K.  Farrah, 
J.  Armstrong,  J.  J.  Grills,  H.  Hartman,  and  F.  L 
Smiley,  and  the  authorized  capital  of  the  company  is 
Ji2oo,ooo. 
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The  Steam  Plant  of  the  Western  Counties  Electric  Company 


The  Western  Counties  Electric  Company,  which 
some  months  ago  secured  control  of  the  Brantford 
Electric  and  Operating  Company,  have  recently  com- 
pleted an  auxiliary  steam  plant  situated  at  the  Locks 
and  built  with  a  view  to  insuring  a  continuous  supply 
of  current  to  the  Company's  light  and  power  system 
at  Brantford,  some  three  miles  distant. 

The  conditions  at  the  water  power  plant  are  some- 
what unusual.  While  the  normal  head  is  33  feet,  dur- 
ing the  spring  freshets  the  water  rises  24  feet  above 
the   summer  normal,  thus  increasing  the  available 


Waterous  Engine  Works  Company,  Brantford,  and 
consists  of  the  following  : 

Three  return  tubular  boilers,  each  78  in.  dia.  x  18 
ft.  long,  each  with  92  tubes  4  in.  diameter  by  18  ft. 
long. 

One  tandem  compound  McEwen  engine  with 
cylinders  19  in.  and  32  in.  diameter  by  24  in.  stroke, 
developing  600  indicated  horse  power  when  cutting  off 
at  3/8  stroke,  with  an  initial  steam  pressure  of  125 
lbs.  in  steam  chest  and  running  condensing.  Maxi- 
mum capacity  at  125  lbs.  steam  pressure  and  condens- 


The  Two  Power  Stations  of  the  Western  Counties  Electric  Company,  Brantford,  Ont. 


head  to  about  nine  feet.  It  will  thus  be  seen  that  a 
steam  plant  differing  in  some  respects  from  one  that 
would  be  operating  continuously  is  essential  to  main- 
tain the  supply  of  energy  during  the  periods  of  the 
abnormal  river  flow. 

The  steam  plant  building  is  of  exceptionally  sub- 
stantial construction,  the  footings  being  of  concrete 
some  three  feet  in  thickness  ;  the  structural  work  is 
entirely,  of  steeK  the  floor  of  concrete  and  the  roof 
concrete  reinforced  with  interlocking  steel  fabric, 
the  concrete  being  haunched  on  the  I  beam  flanges 
and  walls.  The  cement  is  covered  with  5-ply  tar  felt 
and  then  treated  with  Trinidad  plastic  asphalt. 
Although  this  roof  was  constructed  in  midwinter  it  is 
absolutely  waterp-roof  and  shows  no  signs  of  crack- 
ing. 

The    steam    plant    proper    was    furnished   by  the 


ing,  800  indicated  horse  power.  The  guaranteed  steam 
consumption  at  its  most  economical  load,  running 
condensing,  is  18  lbs.  per  indicated  horse  power  at  an 
initial  steam  pressure  of  125  lbs.  with  dry  steam 
containing  not  more  than  one  per  cent,  moisture. 

Two  Erie  City  feed  water  heaters  of  a  combined 
capacity  of  750  H.  P. 

One  single  cylinder  direct  acting  air  pump  and  jet 
condenser  built  by  the  Snow  Steam  Pump  Works, 
Buffalo,  N.  Y.,  having  6  in.  suction  injector  pipe 
flange,  14-inch  engine  exhaust  flange.  This  condenser 
has  a  capacity  capable  of  handling  15,000  lbs.  of  steam 
per  hour  with  injection  water  at  60  degrees  Fahr.  The 
air  pipe  can  draw  water  through  150  feet  of  pipe. 

Each  boiler  is  provided  with  an  individual  smoke 
stack  40  inches  in  diameter  and  30  feet  high.  To 
provide  for  rapidly  getting  up  steam,  a  Sturtevant 
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Steel  fan  blower  with  blast  wheel  4-1/2  ft.  diameter  x 
26-1/2  in.  wide  is  installed.  This  blower,  which  has  a 
capacity  of  16,400  feet  per  minute  at  410  R. P.M.,  is 
direct  connected  to  a  Sturtevant  engine,  provision  be- 
ing made  for  electric  drive  by  interposing  the  pulley 
between  the  fan  and  the  engine.  This  engine  is  of 
Sturtevant  V.  S.  V.  5  type  with  cylinder  5  in.  diameter 
X  5  in.  stoke. 

The  generator,  which  is  belted  to  the  engine  by 


Engine  Room  End  of  Steam  Station,  Western  Coi 
Electric  Company. 

means  of  a  3-ply  Saddler  &  Haworih  leather  belt  44 
inches  wide,  was  furnished  by  the  Canadian  General 
Electric  Company,  and  is  of  the  A.  T.  B.  revolving 
field  type,  3  phase,  2400  volts,  60  cycles,  and  operat- 
injj  at  360  R.  P.  M.  The  capacity  of  the  generator  is 
400  K.  W. 

The  plant  was  built  from  plans  and  specifications 
furnished  by  Mr.  R.  S.  Kelsch,  consulting  electrical 
engineer  of  Montreal,  under  the  supervision  of  Mr. 
Louis  W.  Pratt,  and  was  designed  with  a  view  to 
duplicating  it  if  found  necessary. 


ANNUAL  MEETING  OF  ENGINEERS'  CLUB 
OF  TORONTO. 

The  eighth  annual  meeting  of  the  Engineers'  Club 
of  Toronto  took  place  on  Thursday,  January  lolh, 
when  about  60  members  were  present.  The  chair  was 
taken  by  the  President,  Mr.  F.  L.  Somerville. 

After  the  reports  of  the  Executive  and  other  commit- 
tees were  received  and  adopted,  several  important 
recommendations  were  made,  one  of  which  was  that 
larger  club  rooms  be  secured.  The  in- 
coming Executive  were  instructed  to  re- 
port on  the  advisability  of  issuing  a  direc- 
tory containing  the  names  of  the  mem- 
bers, the  particular  branch  of  engineering 
which  they  practise  and  other  information 
concerning  the  Club. 

Before  accepting  nominations  for  offi- 
r  cers  President    Somerville   advised  the 

^  members  to  be  careful  in  their  selections, 

as  the  progress  of  the  Club  during  the 
coming  year  would  depend  largely  on  the 
officers. 

From  the  selection  made  the  success 
of  the  Club  during  1907  would  seem  to 
be  assured.  Those  elected  were  :  Presi- 
dent, C.  B.  Smith  ;  First  Vice-President, 
J.  G.  Sing  ;  Second  Vice-President,  A. 
B.  Barry  ;  Secretary,  Willis  Chipman  ; 
Treasurer,  John  S.  Fielding  ;  Chairman 
of  Rooms  Committee,  C.  M.  CaniflF ;  Chairman  of 
Library  Committee,  A.  F.  Macalium  ;  Chairman  of 
Papers  Committee,  R.  G.  Black  ;  Auditors,  VV.  E. 
Douglas  and  W.  H.  Patton. 

The  President  then  made  a  short  address,  congr;.t- 


FIRE  RISK  FROM  SIGNAL  WIRES. 

Exception  has  been  taken  hy  the  Electrical  In- 
spector of  the  Canadian  Fire  Underwriters  Association 
of  Toronto  to  the  condition  of  the  maize  of  the  various 
call  bell  and  other  signal  wires  which  are  stretched 
throughout  and  over  the  City  of  Toronto.  This  is 
unquestionably  a  very  important  point,  and  where  high 
potential  currents  are  so  prevalent  and  also  where 
trolley  wires  are  so  much  in  evidence,  these  bare 
signal  wires,  which  are  as  a  rule  put  up  with  little  or 
no  regard  to  mechanical  construction  or  safety, become 
a  danger  which  it  is  well  to  take  into  consideration. 
The  National  Electrical  Code,  page  122,  rule  64,  states 
clearly  what  is  required  in  reference  to  these  wires, 
and  in  all  large  American  cities  to-day  the  ordinance 
and  the  Underwriters'  rules  both  are  most  emphatic 
and  stringent  in  the  regulation  thereof. 


It  is  understood  that  the  engineers  for  Winnipeg's  power 
plant  at  Point  du  Bois  have  decided  that  the  first  development 
will  be  of  20,000  horse  power.  The  turbines  proposed  will  be 
6,ooo  h.  p.  each,  of  the  Parsons  type,  directly  connected  to 
3,000  kilowatt  generators  delivering  three  phase  current  at  2200 
volts  and  60  cycles  frequency.  The  generators  will  be  of  the 
revolving  field  type,  with  44  poles.  The  transformers  will  re- 
ceive the  current  at  2200  volts  and  raise  it  to  66,000  volts  for 
transmission.    The  connections  will  he  delta  10  delta. 


Mr.  C.  B.  Smith, 

President  of  the  Kngincers  Club  ol  Toronto. 


ulaling  tiie  Club  on  its  success  during  the  past  year 
and  also  the  engineering  profession  as  a  body  on  the 
many  important  undertakings  which  had  been  suc- 
cessfully carried  out.  He  expressed  his  sincere  regret 
that  the  Ontario  Government  had  found  it  necessary 
to  engage  an  American  engineer  for  the 
Hydro-Electric  Power  Commission  and  believed  that 
competent  men  could  have  been  found  in  Canada.  In 
closing  he  thanked  the  other  officers  for  their  valuable 
assistance  and  support  and  wli^hed  the  Club  every 
^uccess  in  the  future. 
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CONCRETE  DAM  AT  HESPELER,  ONTARIO 


We  present  herewith  v'ews  of  a  concrete  dam 
recently  constructed  for  the  R.  Forbes  Company  at 
Hespeler,  Ont.  The  bed  of  the  stream  at  the  site  of 
the  dam  is  a  formation  of  hard  unstratified  limestone, 
forming   an  ideal  sub-base  for  the  concrete  structure. 

The  old  dam  was  a  wooden  structure  with  knee 
frames  and  stone  filling-  and  was  thought  to  be  unsafe, 


Fig.  I. — View  of  Face  of  R.  Forbes  Dam. 


and  also  leaked  and  failed  to  hold  the  water  at  a  time 
when  most  needed. 

The  new  dam  was  built  immediately  below  the  old 

,  one,  the  latter  serving  the  work  as  a  coffer  dam.  The 
work  was  carried  down  to  hard  rock,  all  the  weath- 
ered or  deteriorated  rock  near  the  surface  being 
removed.    The  depth  necessary  to  secure  a  good  bed 

.varied  from  18  inches  to  6  feet. 

The  concrete  used  was  in  the  proportion  of  i  :  2)^  : 
5,  with  an  addition  of  20  per  cent,  of  rubble  stones  in 


FLOOD  LEVEL 


Section  of  R.  Forbes  Dam. 


the  interior  of  the  mass.  The  aggregate  used  was  pit 
gravel,  from  ground  owned  by  the  company,  and  sand 
was  obtained  by  screening. 

The  height  of  the  dam  varies  from  12  feet  to  8  feet. 
Fig.  I  shows  a  section  of  10  feet  6  inches  in  heij^ht. 
The  clear  length  of  the  spillway  Is  204  feet. 

One  abutment  of  an  average  thickness  of  3  ft.  6  in. 
was  built  at  the  eastern  end,  up  against  the  wall  of 
the  mill,  and  at  the  western  end  an  abutment,  10  ft. 
in  width,  was  provided  with  a  6  x  9  foot  opening, 
controlled  by  stop-logs  six  feet  in  length,  to  enable 
the  reservoir  to  be  ernptied  when  desired, 


The  design  of  the  dam  is  by  Mr.  John  S.  Fielding, 
C.E.,  of  15  Toronto  Street,  Toronto,  and  contains  a 
special  feature  in  the  use  of  an  up-stream  floor  or  toe, 
extending  6  feet  under  the  reservoir,  and  loaded  with 
the  stone  out  of  the  old  dam.  The  connection  of  this 
toe  to  the  dam  is  increased  by  the  addition  of  ribs,  as 
shown   in  the  up-stream  view  Fig.  2,   the  photo  of 


Fig  2. — Upstream  Side  of  Dam  Before  Backed 
UP  WITH  Stone, 


same  having  been  taken  before  the  stone  filling  was 
placed  in  position. 

During  flood  time  the  vertical  pressure  of  the  water 
on  this  toe  is  increased  as  the  horizontal  pressure  on 
the  up-stream  face  of  the  dam  is  increased,  and  in 
this  way  the  safety  factor  remains  satisfactory  at  all 
conditions  of  the  flood.  Mr.  Fielding  claims  this 
device  to  be  a  distinct  advance  in  the  design  of  dams 
for  low  heads,  and  authorizes  this  journal  to  state  that 
the  use  of  the  design  can  be  had  for  the  asking, 
although  fully  protected  in  the  patent  office. 

Metal  reinforcement  was  used  in  a  horizontal  plane 
at  base  of  the  dam,  and  also  in  the  vertical  and  slop- 
ing faces,  the  total  cost  of  such  not  exceeding  $80, 
but  giving  an  extra  strength  to  the  structure  to  resist 
temperature  stresses,  and  to  enable  it  to  act  as  a 
unit.  The  total  cost  of  the  work,  including  the  stone 
filling  and  the  removal  of  the  old  dam,  was  $4,100, 
and  one  unique  feature  being  that  the  engineer's 
estimate  of  777  cubic  yards  as  necessary  to  complete 
the  work  was  only  exceeded  by  i  yard,  the  a.tual 
amount  being  778  cubic  yards. 

The  safety  factors  against  sliding  with  a  coefficient 


of  friction  of  .65  are  as  follows  : 

Main  portion  with  water  at  crest  level    2.73 

Total  seciion  with  water  at  crest  level    3  04 

Main  portion  with  2-10  of  flood   1.76 

Total  section  with  2-10  of  flood   2.465 

Total  section  with  4-6  of  flood    2.  10 


Messrs.  Fraser  &  Eickle,  of  New  Hamburg,  were 
the  contractors. 


The  comaiiitlec  appointed  by  the  City  Council  of  Halifax, 
N.S.,  to  report  on  the  feasibility  of  a  municipal  electric 
light  plant  are  now  enc[uiring  into  the  available  water 
powers  in  the  vicinity. 

Mr.  H.  P.  Dwiglit,  president  of  the  G.N.W.  Telegraph 
Company  and  vice-president  of  the  Canadian  General 
Electric  Company,  received  the  congratulations  of  many 
friends  on  December  23rd  on  attaining  his  78th  birthday. 
He  was  born  at  Belleville,  Jefferson  County,  New  York 
3tate,  on  December  23rd,  1828,, 
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PARRY  SOUND'S  MUNICIPAL  ELECTRIC  PLANT 


In  May,  1906,  work  was  commenced  on  the  new 
municipal  electric  plant  for  the  corporation  of  Parry 
Sound,  Ont.  Up  to  that  time  the  corporation  owned  and 
operated  an  electric  plant  for  supplying  light  and 
pumping  water  for  the  requirements  of  the  town.  The 
plant  was  situated  on  the  Seguin  River  near  the  center 
of  the  town,  a  grist  mill  formerly  being  situated  at  this 
point.  Both  steam  and  water  power  were  used  for 
driving  two  75  k.  w.  monocycle,  belted  type  gener- 
ators. The  load  on  these  machines  so  increased  that 
early  in  igo6  the  Council  decided  to  build  a  modern 
electric  plant,  and  Mr.  T.  T.  Simpson,  C.  E.,  of 
Ottawa,  was  engaged  to  design  the  plant. 

The  new  plant  is  situated  on  the  site  of  the  old  plant 
which  was  removed,  and  new  concrete  dams  have 
been  built  to  replace  the  old  timber  dams  which  were 
in  use  for  many  years.  The  available  working 
head  at  this  point  is  now  25  feet,  although  during 
part  of  the  year  the  head  is  27  feet. 

POWER  HOUSE. 

The  walls  of  the  power  house  are  built  of  cement 

brick,  which  was  manufactured  in  Parry  Sound.  This 


Fig.  I. -Main  Dam  and  Part  ok  Side  Dam. 


brick  is  laid  in  cement  mortar.  The  roof  which  covers 
the  building  is  made  of  reinforced  concrete  and  is 
supported  on  steel  I  beams.  Ample  light  and  ventila- 
tion are  provided  for  by  the  many  large  windows 
shown.  The  floor  is  of  concrete  as  is  also  the  platform 
on  which  the  switchboard  is  mounted.  The  stairs 
leading  to  this  switchboard  platform  are  made  of 
cement  also.  No  wood  is  used  in  the  building,  which 
is  fireproof,  a  saving  of  about  $400  per  year  in  insur- 
ance being  made  on  this  account. 

DAMS. 

As  It  was  decided  to  largely  increase  the  area  of  the 
fore-bay,  it  was  necessary  to  build  a  side  dam.  This 
dam  is  built  of  concrete  reinforced  with  steel  rods. 
From  the  point  where  the  side  dam  joins  the  main 
dam  to  the  point  where  the  flume  commences  is  a 
distance  of  180  feet.  This  side  dam  is  built  on  bed 
rock,  a  suitable  footing  having  been  blasted  out,  and 
varies  in  height  from  10  to  22  feet.  .'\  suitable  sluice- 
way was  left  In  this  dam  for  emptying  the  pond  when 
necessary. 

The  main  dam  is  built  of  concrete  and  Is  425  feet 
long.  Openings  are  left  in  the  dam  for  a  timber  slide 
and  for  a  bulkhead.  The  bulkhead  Is  built  of  timber 
and  the  rack  of  iron  bars  3  in.  x  3/16  x  18  feet  long. 
This  main  dam  replaced  an  old  timber  dam  which  had 
been  in  use  tor  many  years. 


ELECTRICAL  MACHINERY. 

The  electrical  machinery  consists  of  one  425  k.  w. 
three-pha'^e  revolving  field  type  generator,  frequency 
60  cycles,  voltage  2300,  speed  200.  The  exciter  is  a 
17  k.w.  D.  C.  125  volt  generator. 

SWITCHBOARD. 

The  switchboard  is  made  up  of  one  generator  and 
exciter  and  two  feeder  panels.  Mounted  on  the 
generator  panel  are  the  following  instruments  :  One 
voltmeter,  three  ammeters,  one  voltmeter  switch, 
generator  and  exciter  rheostats,  one  oil  break  switch 
for  controlling  the  output  of  the  425  k.  w.  generator, 
and  one  field  switch  with  discharge  clips.  All  the 
above  mentioned  apparatus  was  supplied  by  Allis- 
Chalmers-BuUock,  Limited,  Montreal. 

Mounted  on  the  feeder  panels,  of  which  there  are 
two,  are  five  D.  P.  S.  T.  2300  volt  p.  B.  switches  and 
one  T.  B.  S.  T.  2300  volt  Q.  B.  switch  for  controlling 
the  power  circuit. 

Connecting  with  each  of  the  above  switches  are 
L.  T.  E.  automatic  2300  volt  circuit  breakers,  so 
arranged  as  to  protect  each  circuit  In  case  of  any  line 


Fig.  2. — Upper  Half  of  Side  Dam. 


troubles.  Mounted  on  a  swinging  bracket  is  one 
C.  G.  E.  frequency  indicator.  Lightning  arresters 
are  connected  to  each  line  on  entering  the  power 
house.  The  arresters  are  of  the  standard  General 
Electric  type.  The  above  mentioned  feeder  panels  and 
lightning  arresters  were  supplied  by  the  Canadian 
General  Electric  Company,  of  Toronto.  The  switch- 
board Is  mounted  on  a  concrete  platform  seven  feet 
above  the  floor  level. 

THE  TURBINES. 

The  water  wheels,  which  are  direct  connected  to 
the  generator  and  exciter,  were  supplied  by  thejenckes 
Machine  Company,  of  Sherbrooke,  Que.,  and  consist 
of  one  pair  of  38-inch  Improved  Crocker  turbines  en- 
closed in  a  steel  penstock  1 1  ft.  6  in.  in  diameter.  The 
wheels  develop  750  h.p.  under  25  ft.  ',head,  and  are 
direct  connected  to  the  425  k.w.  generator.  The 
speed  is  controlled  by  one  Type  "  B  "  horizontal 
Woodward  governor  which  is  connected  by  a  chain  to 
the  water  wheel  gate  shaft. 

Direct  connected  to  the  exciter  is  one  lo-lnch 
Crocker  turbine  revolving  at  725  r.p.m.  under  a  head 
of  25  ft. 

Water  is  taken  from  the  pond  through  a  timber 
flume  about  200  feet  long.  This  flume  is  1 2  ft.  x  12  ft. 
at  the  entrance  and  12  ft  x  20  ft.  at  the  lower  end.  A 
steel  pipe  10  feet  in  diameter  connects  with  the  flume 
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through  which  the  water  is  taken  to  the  large  wheels. 
A  second  steel  pipe  24  inches  in  diameter  connects 
with  the  flun-.e  through  which  the  water  is  taken  to 
the  exciter  wheel. 

The  power  house  is  lighted  by  arc  and  incandescent 
lights  so  arranged  as  to  best  suit  the  requirements  of 
the  attendant. 

Incandescent  lights  are  in  general  use  throughout 
the  town  and  a  day  and  night  service  is  given. 
Power  is  supplied  during  the  day  time  for  operating 
induction  motors  throughout  the  town,  many  of  which 


Fig.  3. — Exterior  of  Power  House. 


are  now  in  use,  and  for  pumping  water  for  the  mun- 
icipal waterworks.  A  first-class  service  is  given  and 
the  rates  for  power  are  low,  and  the  Corporation  are 
ready  to  make  special  rates  to  factories  or  other 
parties  desiring  to  use  power  for  manufacturing 
purposes.  Parry  Sound  is  situated  on  the  Georgian 
Bay  and  possesses  a  first-class  harbor  with  good 
shipping  facilities.  Connection  is  made  with  the 
Grand  Trunk  Railway  and  the  James  Bay  Railway, 
and  the  new  CP. R.  branch  from  Toronto  to  Sudbury 
also  connects  with  the  town. 

The  Council  of  igo6  was  composed  as  follows  : 
Mayor,  J.  A.  Johnson  ;  Chairman  Electric  Light  Com- 
mittee, F.  Walton  ;  Councillors,  C.  Gillespie,  J. 
Argue,  W.  J.  Jones,  T.  Perks,  J.  Purvis;  Town  Clerk, 
E.  E.  Armstrong. 


Branch  Office  of  The  Canadian  Electrical  News, 
Room  B34  Board  of  Trade  Building-, 

January  loth,  1907. 

The  Westmount  Municipal  Plant  has  been  running-  their 
Magnetite  arc  lamps  for  some  weeks,  and  up  to  date  they 
have  certainly  been  a  success  and  are  a  vast  improvement  on 
the  series  enclosed  type  "  alternating  "  arc  which  is  in  use  in  the 
neighboring  city  The  current  consumption  is  practically  four 
amperes,  which  is  a  saving  over  the  other  arc  mentioned,  besides 
giving  a  whiter  light  of  greater  candle  power. 

There  is  considerable  fooling  being  done  somewhere  in  the 
iron  conduit  market,  which  with  alleged  shortage  in  pipe  and 
consequent  increase  in  prices  will  simply  mean  that  some  orders 
will  be  placed  in  England :  and  if  so,  it  will  be  a  sorry  business 
for  those  on  this  side  of  the  water  so  far  as  the  contracting 
trade  down  east  is  concerned.  The  trade  are  just  about  furious 
as  it  is  on  the  copper  question,  without  seeing  something  else 
follow  it  without  making  a  struggle. 

The  Montreal  Light,  Heat  &  Power  Company  are  busily  en- 
gaged with   their  new  transmission    line  from  Soulanges  to 


Montreal.  As  this  will  pass  close  to  the  Lakeside  villages  of 
Ste.  .ALna.  s,  Pte.  Claire,  etc.,  it  is  likely  that  summer  residents, 
who  are  numerous. in  that  vicinity,  may  have  electric  power 
within  the  next  two  years  for  lighting,  pumping  wa'er,  etc. 

The  local  press  are  agitating  against  the  use  of  salt  by  the 
Montreal  Street  Railway.  Anyone  acquainted  with  our  local 
climatic  conditions  will  admit  the  fact  that  it  is  utterly  impos- 
sible at  times  to  run  the  street  cars  at  all  without  the  use  of  some 
salt.  To  prohibit  its  use  would  simply  mean  "  to  walk,"  but  the 
Street  Railway  themselves  might  see  that  it  is  not  quite  so 
lavishly  bestowed. 

The  trade  in  general,  both  supply  and  contracting,  cannot 
complain  of  business  offering  during  the  holiday  season. 
Although  matters  are  slowly  quietening  down,  as  is  their  usual 
wont  about  this  time  of  the  year,  yet  on  the  whole  trade  is 
better  than  it  generally  is. 

The  manufacturers  and  dealers  who  are  selling  sockets  surely 
cannot  be  waxing  fat  on  their  profits  :  it  would  /ook  as  if  they 
will  shortly  throw  in  a  Waterbury  watch  with  each  box  taken. 
It  is  generally  admitted  that  our  American  friends  with  their 
larger  demand  can  make  these  items  as  cheap  as  Canadians  (if  not 
cheaper),  but  we  do  not  find  such  prices  floating  in  the  neighbor- 
in  <  republic.  There  are  some  other  lines  that  might  well  come 
under  this  category  also,  and  it  is  high  time  that  the  principal 
manufacturers,  dealers  and  leading  contractors  should  get 
together  and  establish  a  fair  market  value  for  st-iple  lines. 

The  Montreal  Light,  Heat  &  Power  Company  have  adopted 
the  following  regulations  regarding  motors,  viz.  :  that  all 
motors  of  5  H.  P.  type  and  under  be  single  phase,  110  volts,  all 
above  this  3-phase  at  550  volts  :  Regarding  lighting,  mains  to 
be  brought  out  at  the  front  of  buildings.  This  latter  regulation 
they  have  found  necessary  on  account  of  the  frequent  suits 
brought  by  land'ords  for  damages  to  roofs  claimed  to  be  caused 
by  the  erection  of  tripods.  It  is  a  matter  of  question  whelher 
these  tripods  have  damaged  roofs  in  many  cases  v^'here  .>.o 


Fig.  4. — Main  Water  Wheel  Unit  a.\u  Woodward 
Governor. 

claimed,  but  the  landlord  in  Montreal  is  a  curious  person — if  you 
do.v't  shovel  the  snow  off  your  roof  and  it  gets  damaged  you  are 
to  blame,  if  you  do  then  he  claims  you  have  shovell' d  the  gravel 
off  and  damaged  it  anyway. 

During  the  holiday  season  we  seem  to  have  escaped  the  usual 
fires  caused  by  cotton  wool  snow  and  Santa  Claus  with  stuffed 
whiskers  mixed  up  with  small  motors  and  series  lights  in  show 
windows.  This  is  probabi  /  owing  to  the  fact  that  the 
better  stores  which  can  afford  to  make  displays  of  this  kind 
have  realized  that  any  such  electrical  work  must  be  put  in  by  an 
electrician,  and  have  not  used  as  heretofore  a  cloth  cutter,  fur- 
nace man,  or  some  such  to  do  the  work. 
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CHANGES  IN  THE  CANADIAN  TARIFF. 

The  changes  embodied  in  ihe  new  Canadian  tariff 
will  probably  have  a  tendency  to  increase  the  prices  of 
electrical  apparatus  and  supplies,  although  not  to  the 
same  extent,  perhaps,  as  will  the  general  upward 
tendency  of  raw  material  values.  The  tariff  is  made 
up  of  three  sections,  namely,  the  British  preference, 
the  favored  nation  tarriff  and  the  general  tariff.  The 
British  preference  has  been  changed  by  the  abolition 
of  the  335<5  per  cent,  discount  and  the  substitution 
therefor  of  a  special  discount  for  each  article.  The 
favored  nation  tariff  provides  for  special  treatment  to 
those  countries  which  give  Canada  the  benefit  of  lower 
duties. 

The  changes  in  the  general  tariff  as  compared  with 
the  former  tariff  on  electrical  apparatus,  electrical 
and  engineers'  supplies,  etc.,  are  enumerated  below: 

Telephone  and  telegraph  instruments,  electric  and 
galvanic  batteries,  electric  motors,  dynamos,  gener- 
ators, sockets,  insulators  of  all  kinds,  electric 
apparatus,  n.  o.  p.,  and  all  machinery  composed 
wholly  or  in  part  of  iron  or  steel  n.  o.  p.  and 
integral  parts  of  all  machinery  specified  in  this  item, 
increased  from  25  to  27^  per  cent. 

Brass,  in  bars  and  rods,  in  coil  or  otherwise,  not 
less  than  6  feet  in  length,  and  brass  in  strips,  sheets 
or  plates,  increased  from  free  to  10  per  cent. 

Brass  and  copper  wire,  increased  from  10  to  12^ 
per  cent. 

Glass  shades  and  globes,  increased  from  30  to  32}^ 
per  cent. 

Manufactures  of  lead,  increased  from  35  to  40  per 
cent. 

Switches,  frogs,  crossings  and  intersections  for  rail- 
ways, increased  from  30  to  32^  per  cent. 

Electric  light  fixtures  or  metal  parts  thereof,  shade 
and  shade  holders,  increased  from  20  to  30  per  cent. 

Rubber  belting,  increased  from  25  to  27^^^^  per  cent. 

Wood  belt  pulleys,  increased  from  25  to  27}^  per 
cent. 

Iron  pulleys,  reduced  from  30  to  27"^  per  cent. 
Boiler  plates,  changed  from  10  per  cent,  to  $7  per 
ton. 

Babbitt  metal,  increased  from  10  to  15  percent. 

Gasoline,  reduced  from  2^  per  cent,  to  free. 

The  views  of  a  few  of  the  manufacturers  and  dealers 
in  electrical  apparatus  and  supplies  was  solicited  by 
the  Electrical  News  and  are  printed  below,  the 
names  for  obvious  reasons  being  withheld. 

Generally  speaking,  there  have  not  been  very  great  changes 
in  the  duty  on  electrical  apparatus.  We  are  opposed,  however, 
to  the  duty  which  has  been  imposed  on  brass  sheet  and  brass 
strip,  which  cannot  be  obtained  in  Canada,  and  which  is  used 
largely  in  tlie  construction  of  the  goods  we  manufacture. 
There  is  no  reason  -n  our  mind  why  this  should  not  have  been 
left  on  the  free  list  as  it  was  formerly.  Another  thing  that  we 
think  should  come  in  at  25  per  cent,  is  rolled  thread  brass 
screws  when  used  in  the  construction  of  electrical  apparatus. 
The  duty  on  the  finished  article  is  27^  per  cent.,  while  the 
duty  on  these  brass  screws  is  35  per  cent. 


From  a  mauufacturing  standpoint  the  tariff  has  done  us  more 
harm  than  good.  We  are  manufacturing  two  articles  upon 
which  there  used  to  be  a  protection  of  25  per  cent,  and  now 
the  protection  is  27^  per  cent.  Raw  materials  consumed  in 
these  articles  which  cost  us  30  and  35  per  cent., now  cost  us  32^4 
and  37 per  cent.  duty.  So  far  as  we  are  concerned  the 
present  tariff  arrangement  is  worse  than  useless  to  us.  We  get 
no  protection,  as  the  duty  on  our  raw  material  is  much  greater 
than  on  the  finished  product.    With  regard  to  electrical  supplies 


tlie  increased  duty  appears  to  be  a  hardship,  as  90  per  cent,  of 
the  supplies  stocked  are  imported  and  not  made  in  Canada. 


The  import  tariff  of  10  per  cent. on  brass  rods  and  sheets  will 
most  probably  cause  an  increase  in  the  cost  of  all  brass  goods 
and  fittings  for  use  in  connection  with  electrical  apparatus. 


In  the  lines  in  which  we  are  principally  interested,  the  changes 
embodied  in  the  new  tariff  are  altogether  unnecessary  and  un- 
called for.  Why,  for  instance,  should  electric  light  shades 
(made  principally  in  Bohemia)  be  made  dutiable  at  32^  per 
cent.,  an  advance  of  per  cent.,  although  there  is  absolutely 
nothing  in  the  way  of  a  competitive  article  or  even  of  a  glass 
shade  of  any  kind  being  made  in  this  country.  The  same  query- 
is  in  order  in  regard  to  nearly  all  small  electrical  supplies  which 
have  been  made  dutiable  at  27^  per  cent. — an  advance  of  2^ 
percent.,  although  under  the  former  tariff  of  25  per  cent,  a  num- 
ber of  factories  had  sprung  up  in  various  parts  of  this  country 
and  are  all  apparently  thriving  and  daily  extending  their  busi- 
ness. We  note  also  that  electric  lie;ht  carbons,  which  are  used 
throughout  this  country  in  every  town  and  village  in  which 
modern  appliances  have  been  adopted,  are  still  assessed  at  35 
per  cent.,  although  therc'is  not  a  single  arc  light  carbon  made 
in  the  country.  If  these  advances  have  been  devised  simply  and 
solely  for  the  purpose  of  rais'ng  revenue,  then  the  matter  might 
be  understood,  but  not  otherwise. 

The  changes  in  the  tariff  will  affect  the  selling  prices  on 
electrical  supplies  to  quite  a  little  extent,  as  the  10  per  cent, 
duty  on  sheet  brass  has  to  be  added  to  the  cost  of  this  material. 
Also,  the  advanced  protection  of  2^  per  cent,  is  not  sufficient  to 
cover  the  advanced  duty  on  brass.  This,  of  course,  would  not 
be  objectionable  if  there  were  any  persons  manufacturing  brass 
in  Canada,  but  whereas  there  is  not,  it  is  natural  that  we  have 
to  consider  it  as  not  just  until  such  time  as  somebody  starts  up  a 
brass  mill  on  this  side. 


PUBLICATIONS. 

Much  information  concerning  the  "Victor"  porcelain  insula- 
tors is  to  be  found  in  the  1907  edition  of  "The  Insulator  Book,' 
published  by  the  Locke  Insulator  Manufacturing  Company, 
Victor,  N.  Y. 

Catalogues  have  been  received  from  the  Rockwell  Engineer- 
ing Company,  26  Cortlandt  Street,  New  York,  describing  their 
fuel  oil  burning  appliances,  annealing  and  hardening  furnaces, 
heating  machines  for  annealing,  hardening  and  tempering,  fuel 
welding  furnaces,  etc. 

Frederick  J.  Drake  &  Company,  Chicago,  have  issued  a  very 
useful  book,  entitled  "Electrical  Wiring  and  Construction 
Tables,"  the  authors  being  Henry  S.  Hortsmann  and  Victor  H. 
Tousley.  The  book  contains  tables  for  direct  current  calcula- 
tions, tables  showing  the  smallest  wire  permissible  with  any 
system  or  number  of  h.  p.  or  lights  under  National  Electrical 
Code  or  Chicago  rules,  and  much  other  valuable  information 
bearing  upon  electric  wiring.    The  price  of  the  book  is  Si  50. 

The  Westinghouse  Diary  for  1907,  issued  oy  the  Canadian 
Westinghouse  Company,  is  as  usual  very  complete  and  contains 
much  information  of  value  to  electrical  people.  In  it  are  found 
tables  of  dimension,  weights  and  resistance  of  pure  copper  wire, 
tables  of  carrying  capacity  of  copper  wires  and  cables,  compari- 
son of  copper  and  aluminum,  horse  power  of  belting,  rules  for 
pulley  sizes,  and  much  information  regarding  the  operation  of 
steam  turbines,  gas  power  stations,  electric  railways,  Nernst 
lamps,  etc. 


Mr.  Charles  Brandeis,  of  Montreal,  has  been  appointed  con- 
sulting engineer  to  the  Minister  of  Public  Works  and  Labor  of 
Quebec,  and  has  been  instructed  to  report  on  the  best  system 
of  electric  light  in  connection  with  prisons.  In  this  connection 
he  will  visit  the  principal  cities  in  the  United  States. 

The  Berlin  Electrical  Manufacturing  Company,  Toronto, 
Out.,  have  received  their  cliarter  froiiv  the  Ontario  Govern- 
nvont.  This  concern,  having  been  changed  to  a  joint-stock 
company,  will  transact  their  business  under  the  name  of 
the  Berlin  Electrical  Manufacturing  Company,  Limited. 
The  provisional  directors  are  D.  E.  Brand,  L.  Pollock,  L. 
Willich,  D.  Brand,  and  W.  M.  Cram. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 
Questions  should  be  confined  to  subjects  of  g^eneral  interest.  Those  pertain 
ing"  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligrent  treatinent  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 
4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 


Question  No.  i. — Can  you  tell  nie  why  gaps  are 
used  in  lightning  arresters?  I  would  be  inclined 
to  think  that  a  high  resistance  path  to  ground 
would  ofier  an  equal,  if  not  better,  protection. 

Answer. — The  result  ol  many  experiments,  con- 
ducted in  all  parts  of  the  w^orld,  shows  that  the 
gap  is  a  much  more  satisfactory  scheme  for  gen- 
eral use  than  any  other  system  of  lightning  pro- 
tection. Certain  arresters  are  made  where  a  con- 
tinuous path  to  ground  is  ollered,  and  while  such 
devices  are  entirely  satisfactory  for  the  peculiar 
conditions  under  which  thev  are  intended  to  op- 
erate, still  they  are  not  applicable  to  general  ser- 
vice. The  protection  of  electrical  apparatus 
against  damage  b}^  lightning  is  one  of  the  most 
complicated  and  least  understood  branches  of  the 
art,  and  a  type  of  arrester  which  will  give  satis- 
factory protection  under  some  conditions,  is  not 
in  the  least  efficient  when  operated  under  condi- 
tions which,  to  ,  the  average  electrician,  may 
seem  entirely  similar.  For  alternating  current 
service,  where  the  potentials  exceed  one  thou- 
sand volts,  it  is  almost  universal  practice  to 
adopt  a  lightning  arrester  which  has  an  air  gap 
in  its  make-up,  and  we  are  safe  in  saying  that 
probably  over  ninety-nine  per  cent,  of  all  arrest- 
ers in  use  at  the  present  day  are  of  this  type.  It 
is  not  difficult,  as  you  will  understand,  to  pro- 
vide a  path  to  ground  for  a  lightning  discharge, 
but  the  sticking  point  is  aKvays  to  make  this 
path  of  such  nature  that  a  high  resistance  is  of- 
fered to  the  current  of  the  generator.  The  old 
type  of  saw  tooth  arresters  had  a  fuse  in  series, 
and  this  fuse  would  be  ruptured  on  each  light- 
ning discharge,  and  therefore  required  replacing 
immediately  after  the  occurrence  of  such  dis- 
charge. This  arrangement  is  manifestly  a  poor 
one,  as  any  efficient  lightning  arrester  must  be 
of  such  design  as  to  be  able  to  take  care  of  dis- 
charges following  each  other  in  rapid  succession, 
without  any  intermediate  manual  adjustment  of 
its  parts.  The  old  idea  of  breaking  the  dynamo 
current  which  followed  a  lightning  discharge,  by 
means  of  moving  parts,  has  been  pretty  well  dis- 
carded in  all  but  one  or  two  well  known  classes 
of  arresters.  In  these  the  movements  are  so 
simple  and  reliable  that  the  device  can  be  con- 
sidered as  entirely  satisfactory.  The  simplest 
form  of  arrester,  of  course,  is  that  type  in  which 
are  incorporated  the  so-called  "non-arcing"  elec- 
trodes. This  class  consists  of  a  series  of  air  gaps 
of  proper  length  formed  between  electrodes  of 
non-arcing  materials,  it  having  been  discovered 
by  Mr.  A.  J.  Wurts  that  an  alternating  current 
arc  cannot  be  maintained  between  terminals  con- 
sisting of  certain  metals.  With  .such  a  solution 
of  the  problem  before  us,  you  will  appreciate 
that  the  gap  arrester  has  certain  material  ad- 
vantages, probably  the  greatest  of  which  is  the 
fact  that  it  insulates  the  lines  from  the  ground, 
meaning  of  course  that  there  is  no  loss  of  current 
to  the  earth,  such  as  occurs  with  the  permanent 
passage  arrester. 


functions  of  what  is  known  as  a  "reverse  current 
relay? ' ' 

Answer. — In  all  large  power  equipments  con- 
tinuity of  service  is  an  essential  feature,  and 
hence  it  is  necessary  to  incorporate  various  de- 
vices which  tend  to  cut  out  lines  which  are  pro- 
ducing trouble,  and  also  to  prevent  the  cutting 
out  of  lines  which  are  free  from  trouble..  For  in- 
formation on  one  of  these  devices,  we  would  re- 
fer you  to  Question  No.  i  in  our  August,  1906, 
issue,  which  deals  with  time  limit  relays.  The 
reverse  current  relay  has  its  application  chiefly 
where  two  transmission  lines  are  being  operated 
in  parallel.  In  all  large  equipments  it  is  cus- 
tomary to  have  both  lines  in  constant  service  so 
that  in  the  event  of  ti-ouble  occurring  on  one 
line  the  other  will  contiime  to  supply  energy  to 
the  sub-station.  It  will  be  assumed  that  both 
outgoing  lines  at  the  power  house  are  equipped 
with  circuit  breakers  controlled  by  time  limit  re- 
lays, and  that  where  such  lines  enter  the  sub- 
station they  are  provided  with  circuit  breakers 
controlled  hy  reverse  current  relays.  The  follow- 
ing diagram  will  give  you  a  good  idea  of  the  use 
of  this  class  of  apparatxis. 


Question  No.  2.— Will  you  kindl}^   explain  the 


I^et  A  and  B  represent  circuit  breakers  in  the 
power  house  equipped  with  time  limit  relays,  and 
C  and  D  circuit  breakers  in  the  sub-station 
equipped  with  reverse  current  relays.  We  assume 
that  both  lines  are  being  operated  in  parallel, 
and  for  the  sake  of  simplicity  the  system  has 
been  drawn  as  a  two  wire  arrangement.  If  a 
short  circuit  should  occur  at  the  point  indicated 
by  "X"  on  line  i,  current  will  flow  from  the 
power  house  through  line  i  to  the  point  of  short 
circuit,  and  also  through  line  2  to  the  sub-sta- 
tion, and  back  through  line  1  to  the  same  point. 
It  will  therefore  be  seen  that  to  clear  the  system 
of  this  short  circuit,  circuit  breakers  A  and  B 
would  have  to  open,  unless  there  were  some  de- 
vice in  the  sub-station  such  as  circuit  breaker  C, 
which  would  immediately  open  and  allow  circuit 
breaker  B  to  stay  closed  and  thus  continue  to 
supply  current  to  the  sub-station.  Circuit  break- 
er C,  however,  as  before  stated,  is  controlled  by 
a  reverse  current  relay,  and  as  soon  as  the  cur- 
rent changes  its  direction  and  commences  to 
flow  from  the  sub-station  along  line  i  to  the 
point  of  short  circuit,  it  immediately  opens  and 
thus  line  l  is  disconnected  both  at  the  power 
house  and  at  the  sub-station,  while  line  2  is  left  in 
operation.  The  reverse  current  relay  usually  con- 
sists of  an  ordinary  fan  motor,  the  field  of  which 
is  fed  from  the  secondary  of  a  potential  trans- 
former, and  the  armature  of  which  is  fed  from 
the  secondary  of  a  series  transformer.  You  will 
thus  understand  that  when  current  is  flowing  in 
the  proper  direction  the  tendency  of  the  fan  mo- 
tor armature  is  to  revolve  in  a  certain  way,  and 
that  should  the  flow  of  current  in  the  line  be  re- 
versed, the  fan  motor  will  tend  to  i"evolve  in  the 
opposite  direction.  Very  little  movement,  how- 
ever, is  allowed  the  fan  motor  armature,  this 
movement  being  controlled  by  stops.  No  action 
takes  place  when  the  direction  of  rotation  is  nor- 
mal, but  when  this  direction  is  changed,  owing  to 
a  reversal  of  the  current  in  the  line,  two  contact 
points  are  brought  together,  and  the  circuit  con- 
trolling the  tripping  coil  of  the  breaker  is  closed, 
and  hence  the  breaker  operates. 
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Electric  Meter  Inspection  and  the  Need 
of  a  Standardization  Bureau 


An  examination  of  the  annual  report  of  the  Inland 
Revenue  Department  shows  that  the  Dominion 
Government  is  now  deriving  considerable  revenue  from 
the  inspection  of  gas  and  electric  light,  the  actual 
amount  for  the  last  fiscal  year  being  $37,621.52,  made 
up  of  $12,375.99  from  gas  inspection  and  $25,245.53 
from  electric  light.  In  view  of  the  large  surplus,  the 
publishers  of  the  Canadian  Electrical  News 
addressed  the  following  letter  to  a  number  of  the 
electric  lighting  companies  : 

Toronto,  December  28,  1906. 

Dear  Sirs: — According  to  the  last  report  of  the  Inland 
Revenue  Department  of  Canada,  the  revenue  derived  from  the 
inspection  of  electric  light  during  the  fiscal  year  ended  June  30, 
1906,  was  $351099.75,  while  the  expenses,  including  the  purchase 
of  standard  instruments,  were  $9,854.22,  thus  leaving  a  net 
revenue  of  $25,245.53. 

In  view  of  the  large  excess  of  receipts  over  expenditures,  do 
you  consider  that  the  Government  should  reduce  the  fees  for  the 
inspection  of  meters,  and  to  what  extent? 

Are  the  present  methods  of  inspecting  and  testing  meters 
satisfactory  and  equitable  to  the  electrical  companies  ?  If  not, 
what  changes  should  in  your  opinion  be  made  ? 

Very  truly  yours. 
The  C.  H.  Mortimer  Publishing  Co.,  Limited. 

The  replies  received  are  published  below,  and  we 
shall  be  glad  to  have  the  opinions  and  suggestions  of 
other  companies  or  persons  who  may  be  interested  in 
the  subject. 

Replying  to  your  letter  of  December  28,  I  would  say  that  in 
view  of  the  large  profits  from  the  inspection  of  electric  meters, 
we  are  entitled  to  have  our  burdens  reduced. 

The  inspection  was  intended  by  the  Government  to  be  self- 
supporting,  but  I  do  not  think  it  was  ever  intended — nor  should 
it  be — a  source  of  revenue,  or  means  of  taxing  electric  com- 
panies. Notwithstanding  that  we  buy  the  best  meters,  regard- 
less of  price,  we  find  it  necessary  to  break  the  seals  sometimes 
and  to  have  interim  tests.  This  is  especially  true  of  direct 
current  meters  having  computator  and  brushes.  The  interim 
verification  costs  le>s  than  the  regular,  it  is  true.  The  trouble 
is  that  the  regular  inspection  fees  are  too  high.  We  have,  in 
addition  to  that,  the  registration  fee.  We  have  to  furnish  the 
office  of  the  Inspector  with  necessary  current  for  testing,  and 
we  must  bring  our  meters  to  him  and  take  them  away  at  our 
own  expense,  so  that  the  total  cost  is  considerable.  We  also 
have  to  suit  the  Inspector's  convenience  as  regards  testing,  al- 
though of  this  I  would  not  make  a  complaint. 

It  is  strange  that  the  gas  meters  are  sealed  in  such  a  way 
that  the  owners  are  not  prevented  from  opening  them  and  alter- 
ing them  if  they  should  desire,  but  they  will  not  allow  us  to 
open  the  direct  current  meters  to  clean  them  without  re-verifi- 
cation, and  another  fee. 

There  is  a  feeling  about,  that  the  Government  should  provide 
means  of  testing  and  calibrating  instruments  of  precision,  as  is 
now  being  done  by  the  American  Government,  and  has  been 
done  for  years  by  European  Governments. 

The  Canadian  Electrical  Association  might  well  take  up  the 
question  and  decide  whether  to  ask  for  a  reduction  of  fees  or 
for  more  accommodation  from  the  Government  in  the  way  of 
testing  facilities. 

You  are  aware  that  if  we  need  an  instrument  calibrated  or 
test  confirmed  on  a  tiansformer,  incandescent  lamps,  etc. ,  we 
have  to  send  to  the  manufacturer  of  the  instrument  across  the 
border  at  a  considerable  annoyance  and  expense,  owing  to 
customs  regulations,  or  to  some  private  testing  bureau  in  the 
United  States,  whose  decisions  are  not  oflficial  and  fees  fairly 
high,  or  we  must  go  to  a  College  like  McGill,  or  Toronto,  and 
ask,  as  a  matter  of  favor,  to  have  some  tests  carried  out  for  us. 
In  many  other  departments  of  Applied  Science  similar  difficul- 
ties are  met  with. 


Personally,  I  think  the  Government  should  give  us  the  verifi- 
cation of  meters  and  all  the  testing  facilities  at  net  cost. 

A.  A.  Dion, 

General  Superintendent  Ottawa  Electric  Company, 

The  system  is  not  so  bad,  but  the  charges  are  certainly  most 
excessive.  For  the  first  year  or  so  after  the  Electric  Meter 
Inspection  Department  was  established  the  revenue  was  very 
small,  on  account  of  the  few  meters  then  in  use,  but  time  has 
made  a  wonderful  change  in  this  respect.  Nearly  every  electric 
company  has  adopted  the  meter  system  of  selling  current,  and 
consequently  the  number  of  meters  sent  to  the  meter  inspector's 
office  for  inspection  has  increased  enormously  and  a  large 
revenue  has  been  received,  which  is  far  in  excess  of  the  cost  to 
the  Department  having  this  matter  in  charge. 

When  the  electric  meter  inspection  system  was  first  started 
we  were  informed  that  as  soon  as  the  revenue  warranted  it,  the 
schedule  of  charges  for  inspection  would  be  reduced.  I  certain- 
ly think  that  that  time  has  arrived  and  the  Government  should 
reduce  the  inspection  fees  to  the  lowest  possible  figure  con- 
sistent with  the  cost  to  the  Department,  and  all  interim  tests 
shoul  J  be  made  free  of  charge,  unless  the  meter  is  found  to  be 
out  of  order  ;  then  the  usual  fee  for  inspection  might  be  made, 
after  ihe  meter  has  been  put  in  proper  working  order. 

This  matter  should  be  taken  up  by  the  Executive  of  the  Cana- 
dian Electrical  Association  at  once,  and  proper  representation 
made  to  the  Government  at  Ottawa,  who  will,  no  doubt,  see 
the  injustice  of  the  present  scale  of  fees  charged  for  electric 
meter  inspection. 

Chas  B.  Hunt, 
Manager  The  London  Electric  Co.,  Limited. 


It  certainly  does  not  look  right  that  electric  light  companies 
should  pay  more  for  the  inspection  of  meters  than  actual  cost, 
and  the  Government  should  reduce  the  fees  to  at  least  near  the 
actual  cost. 

The  present  mode  of  inspection  seems  to  be  quite  satisfactory 
and  fair  to  all  concerned. 

Wm  Snider, 

Waterloo,  Ont. 


With  reference  to  your  letter  of  December  28th,  in  regard  to 
the  net  financial  results,  as  indicated  by  the  last  report  of  the 
Inland  Revenue  Department  of  Canada,  resulting  from  electric 
light  and  meter  inspection  service  for  the  year  ended  June  30th, 
1906  : 

In  view  of  the  figures  that  you  quote,  it  is  certainly  apparent 
that  the  Government  should  make  a  considerable  reduction  in 
the  inspection  fees.  It  would  appear  that  these  fees  could  be 
reduced  by  50%  and  yet  leave  a  handsome  profit  for  the  Govern- 
ment from  the  service.  As  regards  the  methods  of  inspecting 
and  testing  meters,  these  appear  to  be  as  satisfactory  and 
equitable  as  can  be  expected, i.e. , from  the  Company's  standpoint. 
The  Montreal  Light,  Heat  &  Power  Company, 

J.  G.  Morris,  Secretary-Treasurer. 


I  have  your  letter  concerning  the  inspection  of  electric  meters, 
and  am  pleesed  to  know  that  you  have  taken  sufficient  interest 
in  this  matter  to  discover  what  returns  the  Government 
receive  from  the  lighting  companies. 

You  ask  the  question  "should  the  Government  reduce  the  fees 
for  inspection."  My  answer  is  decidedly  "yes. "  I  do  not  thmk 
the  charge  should  be  more  than  50  cents  for  any  meter,  no 
matter  what  its  capacity  is. 

You  ask  if  the  inspection,  under  present  methods,  is  satisfac- 
tory.  I  would  say  that  so  far  as  the  inspection  goes  it  is  no 
indication  that  the  meter  is  correct.  My  experience  has  been 
that  the  inspection  takes  about  one  minute  per  meter. 

Meters  should  be  tested  on  no  load,  minimum  load,  half  load 
and  full  load  and  a  special  form  issued  by  the  inspector  in  the 
form  of  a  card  which  can  be  filed  away  for  reference.  The  card 
should  show  the  percentage  fast  or  slow,  as  the  case  may  be,  on 
the  several  loads  upon  which  the  meter  was  tested. 

The  inspector  should  be  a  man  whose  education  and  electrical 
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experience  would  enable  him  to  undertake  the  tests  of  the 
numerous  makes  of  meters  in  use  and  assure  the  companies  that 
his  reports  are  absolutely  correct. 

These  suggestions  may  not  be  of  value  to  the  large  companies 
who  have  a  sufficient  number  of  meters  in  use  to  make  it  a  pay- 
ing proposition  to  retain  the  services  of  a  special  meter  man  who 
makes  it  his  daily  duty  to  test  so  many  meters  from  January  to 
December,  but  for  the  smaller  companies  who  depend  upon  the 
tests  made  by  the  Government  Inspector,  I  think  the  present 
practice  can  be  much  improved  by  following  the  suggestions 
offered  above. 

Trusting  that  this  may  be  of  assistance  to  others  in  the  busi- 
ness. 

I.  H.  Wright, 
Manager  North  Bay  Light,  Heat  and  Power  Company. 


In  view  of  the  large  excess  of  receipts  over  expenditures  the 
Government  should  reduce  the  fees  for  the  inspection  of  meters 
at  least  50  per  cent. 

I  might  say  that  I  know  a  number  of  people  in  this  Province 
who  give  their  customers  what  is  known  as  a  flat  rate  in  order 
to  avoid  the  high  charges  for  inspection  of  meters. 

I  am  satisfied  in  my  own  mind  that  if  this  were  done  it  would 
not  lower  the  revenue  very  much,  as  there  would  be  a  great 
many  more  meters  put  on. 

Brampton  Electric  Light  Co., 

John  McMurchy,  Proprietor. 


I  do  not  consider  the  present  fees  for  testing  meters  onerous 
to  any  electric  lighting  companies,  but  I  do  think  that  the  net 
revenue  should  be  used  to  a  great  extent  in  improving  the  con- 
veniences for  testing  the  electrical  standardization  for  the  use  of 
the  public  who  supply  this  large  revenue.  I  consider  that  the 
meter  inspectors  should  be  men  qualified  for  the  technical  side 
of  their  work;  that  standard  instruments  should  be  located  in 
various  centers  throughout  the  Dominion,  and  a  regular  system 
of  checking  these  standard  instruments  should  be  carried  cut, 
so  that  we  rnay  be  able  to  procure  standardization  reports  with- 
out being  under  the  obligation  of  applying  to  McGill  or  any  other 
University  for  such  reports  for  those  instruments  which  electric 
lighting  companies  term  their  standards. 

I  am  of  the  opinion  that  the  net  revenue  of  $25,245.53  could  be 
well  employed  in  improving  the  efficiency  of  the  department. 

Donald  S.  Barton, 
General  Manager  and  Chief  Engineer  Canadian  Electric 
Light  Company,  Levis,  Que. 


We  are  in  receipt  of  your  favor  of  the  28th  inst.,  regarding 
the  inspection  of  electrical  meters.  As  we  do  not  use  any,  it  is 
immaterial  to  us  what  their  charge  may  be,  although,  on  the 
face  of  it,  it  looks  as  if  the  electrical  people  had  a  big  kick  com- 
ing, as  the  intention  of  all  inspections  for  Government  purposes 
is  simply  to  protect  the  people,  not  to  make  money  for  the 
Government. 

W.  H.  Meldrum, 
Manager  Otonabee  Power  Company,  Peterboro,  Ont. 


In  reply  to  yours  of  20th  ult.,  re.  electric  meter  inspection,  I 
think  in  view  of  the  fact  that  the  revenue  from  that  source 
shows  a  surplus  of  over  $25,000  for  the  past  year,  the  Govern- 
ment should  be  petitioned  to  lower  the  fees  to  be  on  a  par  with 
gas  meters,  say  $1  for  lo-ampere  meters,  and  abolish  the  regis- 
tration fees.  Then  there  is  great  reed  for  a  standardizing 
bureau  for,testing  and  calibrating  all  kinds  of  electrical  instru- 
ments, testing  lamps  and  other  electrical  apparatus,  to  be  run 
by  the  Government,  and  for  which  a  nominal  fee  might  be 
charged. 

W.  Williams, 
Manager  Sarnia  Gas  and  Electric  Light  Company. 


In  view  of  such  large  profit  by  the  Inland  Revenue,  I  am  of  the 
opinion  that  fees  for  the  testing  of  meters,  etc.,  ought  to  be 
reduced  to  at  least  half.  I  cannot  understand  why  the  Govern- 
ment wants  to  make  such  large  profit  out  of  the  electric  light 
companies,  as  you  are  aware  that  we  have  to  fight  our  custom- 
ers to  get  a  bigger  price  for  our  lights,  and  the  net  profit  is 
very  small.    There  are  a  great  many  companies  that  are  not 


getting  anything  fair  for  their  investment.  Trusting  that  you 
will  get  the  present  inspection  system  altered. 

J.  A.  Thibodeau, 
Manager  Pembroke  Electric  Light  Company. 

Re.  charge  for  inspecting  meters  would  say  that  I  wasalways 
of  the  opinion  that  the  charge  was  unduly  high.  If  the  price 
were  reduced  50  per  cent,  it  would  be  ample  to  cover  all  Govern- 
ment expenses  and  still  leave  a  very  considerable  surplus  and 
would  not  be  such  a  charge  on  the  companies. 

A.  A.  Wright, 

Renfrew  Electric  Light  Company. 

We  are  perfectly  satisfied  with  the  present  method  of  inspect- 
ing and  testing  and  think  that  they  are  both  satisfactoiy  and 
equitable  to  the  companies.  However,  if  the  t  evenues  are  so 
much  in  excess  of  the  expenses  there  is  no  reason  why  the 
Government  should  not  make  a  reduction  of  at  least  50  per 
cent,  of  the  present  fees.  This  would  still  leave  a  surplus  and 
the  increase  of  business  would  make  a  still  further  increase  to 
the  revenues  derived  from  this  source. 

James  Anderson, 
Manager  Sandwich,  Windsor  End  Amherstburg 
Railway  Company. 

As  far  as  we  are .  concerned  we  find  the  present  method  of 
inspecting  and  testing  meters  quite  satisfactory,  but  we  would 
be  very  glad  to  t;ave  the  cost  of  same  reduced.  From  the 
figures  you  have  supplied  us  with  it  appears  to  us  this  can  be 
done  and  we  certainly  would  give  our  support  to  any  movement 
which  would  bring  this  about. 

The  Peterboro  Light  and  Povi'ER  Company, 

J.  H.  Larmouth,  Manager. 

I  have  not  had  an  opportunity  of  verifying  the  figures  mentioned 
by  you,  but  if  as  you  say  the  revenue  derived  by  the  Inland 
Revenue  Department  of  Canada  from  the  in'-peclion  of  electric 
light  during  the  year  ended  June  30th,  1906,  was  $35,099.75, 
while  the  expenses  were  $9,854.22,  I  certainly  think  a  reduction 
in  the  charge  for  meter  inspection  should  be  made.  If  the  bulk 
of  the  revenue  is  derived  from  meter  inspections,  I  am  of  opinion 
that  the  fees  should  be  reduced  by  50  per  cent. 

Electrical  companies  already  bear  their  full  share  of  taxation 
and  while  it  is  perhaps  just  that  they  should  bear  the  cost  of 
meter  inspection,  there  is  no  reason  why  they  should  have  to 
pay  more  for  inspection  than  it  costs. 

We  are  quite  satisfied  with  the  methods  of  inspection  and  test- 
ing in  use  in  Vancouver,  which  are  carried  out  fairly  and  in  the 
interests  both  of  the  public  and  the  company.  The  only  event 
of  an  unsatisfactory  nature  was  a  case  where  a  meter  had  most 
evidently  been  tampered  with.  The  fact  that  a  hole  had  been 
driven  through  it  and  a  chemical  poured  in  which  clogged  it  and 
prevented  it  from  registering  was  not  considered  to  be  evidence 
sufficient  to  convict  the  householder,  and  this  being  so  we  are 
practically  unable  to  secure  a  conviction  in  a  case  where  a  meter 
is  tampered  with. 

R.  H.  Sperling, 
General  Manager  British  Columbia  Electric  Railway 
Company,  Vancouver. 


What  little  lighting  we  do  is  on  a  flat  rate  basis,  but  it  seems 
to  us  that  the  net  revenue  received  by  the  Inland  Revenue 
Department  of  Canada  is  beyond  reason. 

L.  A.  Campbell, 
Manager  West  Kootenay  Power  and  Light  Company, 

Rossland,  B.  C. 


I  have  always  considered  the  fees  for  the  inspection  of  meters 
too  high,  and  it  is  not  intended  by  the  Government  to  be  so 
much  out  of  proportion  to  the  service.  The  demand  for  meters 
has  increased  so  much  since  1897  that  the  Government  may 
now  see  their  way  to  lower  the  fees.  I  would  say  the  fees 
could  be  made  :  10  lights,  40  cents  ;  20  lights,  $1.00  ;  30  lights, 
$  1.25  ;  45  lights,  $1.50  ;  60  to  100  lights,  $2.50. 

A.  Sangster, 

Superintendent  Sherbrooke  Power,  Light  and  Heat  Co. 
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THE  TREATING  OF  TRANSFORMER  OIL 

S.  M.   Kin  I  I  K',  in  The  Klectric  journal. 


The  successful  operatiou  ol  the  highci-  voltaj,u 
transformers  depends  very  largely  on  the  condi- 
tion of  their  insulation.  As  all  transformers  ol 
this  class  are  oil  insulated  and  rely  to  a  consider- 
able extent  upon  the  oil  for  their  insulation,  it 
is  of  the  utmost  importance  that  the  oil  should 
be  in  prime  condition.  The  condition  of  the  oil 
is  of  more  and  more  importance  as  the  voltages 
are  increased. 

It  is  generally  known  that  the  presence  of  wa- 
ter in  oil  is  detrimental  to  its  insulating  quali 
ties,  yet  it  is  hardly  appreciated  how  slight  an 
amount  of  water  or  moisture  is  required  to  very 
materially  reduce  the  dielectric  strength  of  oil. 
Mr.  C.  E.  Skinner,  in  an  article  in  the  May, 
1904,  issue  of  The  Journal,  called  attention  to 
the  extreme  sensitiveness  of  oil  and  gave  a  curve 
showing  dielectric  strength  for  various  percent- 
ages of  moisture.  It  will  be  noted  on  reference 
to  this  curve  that  0.04  of  one  per  cent,  moisture, 
or  four  parts  in  10,000,  is  .sufficient  to  reduce  the 
dielectric  strength  of  the  oil  one-half.  The  ex- 
perience of  the  writer  indicates  that  oil  is  even 
more  sensitive  to  change  than  stated  by  Mr. 
Skinner.  There  have  been  a  number  of  instances 
where  careful  chemical  analysis  failed  to  show 
the  presence  of  moisture,  when  an  electrical  test 
indicated  its  presence,  this  last  fact  being  estab- 
lished by  re-testing  the  oil  after  the  removal  of 
the  moisture. 

It  is  hardly  necessary  to  dwell  at  any  lengtli 
upon  the  many  ways  in  which  oil  can  accumulati 
water  and  moisture,  as  these  are  generally 
known.  The  question,  ho\vcver,  that  frequently 
confronts  the  operating  engineer  is  how  to  re- 
move the  moisture  from  his  transformer  oil. 

It  is  a  simple  matter  to  tell  whether  the  oil 
has  moisture  provided  there  is  very  much  water 
present,  as  it  will  readily  settle  out  in  the  bot- 
tom of  a  sample  drawn  from  the  lowest  point  ol 
the  transformer.  Another  test  that  is  more  sen- 
sitive, and  is  in  fact  amply  sensitive  for  a  large 
majority  of  cases,  is  to  thrust  a  red  hot  nail  or 
rod  into  a  sample  of  oil  under  test.  If  the  oil 
"crackles"  like  frying  grease,  water  is  present. 
In  the  absence  of  moisture  there  will  be  no  crack- 
ling sound  when  the  rod  is  thrust  into  the  coil. 
In  the  electrical  test  of  dielectric  strength  aver- 
age dry  oil  should  not  be  weaker  than  30,000 
volts  as  the  mean  of  ten  tests  for  a  0.15  inch  gap 
between  one-half  inch  spheres.  The  oil  should 
not  break  below  25,000  volts  in  anv  of  the  leu 
tests. 

There  are  six  ways  of  ellecting  the  separation 
of  oil  and  water,— (i)  mechanical  separation,  (2) 
capillarity,  (3)  electro-static  force,  (4)  heating. 
(5)  vacuum  and  heating,  and  (6)  dehydrating. 

.MECHANICAL  SEPAR.VTION. 

When  the  oil  contains  considerable  water  or 
moisture,  its  greater  density  will  cause  a  separa- 
tion between  the  two  materials,  the  water  sett- 
ling to  the  bottom.  After  this  separation,  the  ex- 


cess water  can  be  readily  drawn  off.  The  same 
separation  can  be  effected  by  passing  the  ma- 
terial through  a  centrifugal  machine.  The  water 
in  this  instance  will  settle  to  the  outside  and 
can  be  drawn  off.  As  the  amount  of  drying  that 
can  be  effected  in  tliis  way  is  not  sufficient  for 
the  higher  voltage  work  this  separation  needs  to 
be  followed  by  sf)me  other  more  complete  me- 
thod of  (Irving. 

C.\PI1,LAKITV. 

During  the  development  of  an  oil-treating  out- 
fit, the  fact  was  noted  that  certain  materials 
had  the  property  of  allowing  the  water  to  pass 
through  readily  but  still  interfering  with  the 
passage  of  oil,  this  action  being  due,  it  is  be- 
lieved, to  the  difference  in  capillarv  attraction  of 
the  two  materials.  This  fact  has  been  made  use 
of  in  a  form  of  a  separator  which  allows  the  pas- 
sage of  water  and  still  retains  the  oil,  this  sep- 
arator being  in  the  form  of  a  disc  and  placed  so 
that  all  water  and  oil  passing  to  the  treating 
outfit  passes  over  the  disc.  The  disc  allows  the 
separation  of  the  excess  water  and  consequently 
relieves  the  treating  outfit  of  a  certain  amount 
of  Avork.  The  separation  that  is  effected  by  this 
method  is,  however,  of  the  same  order  as  that 
mentioned  imder  the  heading  of  "Mechanical  Sep- 
aration," and  the  oil  needs  further  treatment 
before  it  is  sufficientlv  drv  for  good  electrical  ser- 
vice. 

ELECTRO  ST.VTIC    I-OK(,  E. 

An  intense  electro-static  field  can  be  so  arrang- 
ed that  it  wall  tend  to  hold  the  water,  and  im- 
purities of  higher  specific  inductive  capacity  than 
the  oil,  in  its  denser  field.  This  eflects  a  certain 
separation,  permitting  the  dry  oil  of  lighter  spe- 
cific inductive  capacitv  to  pass  to  the  weaker  side 
of  the  field.  By  drawing  off  the  oil  from  these 
.several  points,  it  is  ])ossible  by  repeating  the 
process  several  times  to  eftect  a  drying  of  the 
material.  Tests  that  have  been  made  on  this 
method,  while  indicating  the  possibility  of  its 
being  used,  have  not  shown  it  to  be  entirelv  sat- 
isfactor\-.  As  a  rule,  it  will  be  found  quite  diffi- 
cult to  operate  such  an  arrangement,  and  it  is 
on  the  whole  not  to  be  recommended. 

HEATIXC. 

Moisture  can  be  lemoved  from  oil  bv  direct 
ai>plication  of  heat.  This  can  be  brought  about 
in  several  wavs,  one  of  the  most  coiuxiion  of 
w  hich  is  to  immerse  in  ihc  oil  grid  resistances 
w  hich  are  heated  electrically.  The  oil  as  a  whole 
iias  its  temperature  raised  slightly  above  the 
l)oiliug  point  of  water  and  it  is  maintained  at 
this  temperature  until  all  the  moisture  is  boiled 
out.  The  grid  resistances  should  be  placed  at 
the  lowest  possible  point  in  the  oil,  as  otherwise 
all  oil  below  these  resistances  will  remain  cold 
and  there  will  be  an  accumulation  of  water  at 
this  point,  with  the  result  that  if  all  of  the  oil 
is  drawn  oft  at  the  end  of  the  drying,  this  mois- 
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tiire  will  be  mixed  in  with  the  oil  that  has  been 
dried  above  the  grids.  It  is  imich  better,  if  pos- 
sible, to  so  arrange  the  drying  tank  that  the 
Jieat  is  applied  below  the  tank.  In  this  manner, 
all  of  the  oil  that  is  being  dried  is  .subjected  to 
the  heat.  It  is  necessary  to  maintain  a  temper- 
ature of  105  to  110  degrees  C.  and  this  will  have 
to  be  maintained  until  tests  show  that  the  oil 
has  been  entirely  freed  from  moisture.  As  a  rule, 
in  drying  large  quantities  of  oil,  this  will  require 
from  ten  clays  to  two  weeks  heating.  The  con- 
tinued heating  of  the  oil  at  this  temperature 
will  prove  very  detrimental  to  the  oil.  It  will 
tend  to  break  it  up,  separating  the  lighter  hydro- 
carbons and  causing  certain  formations  in  the 
oil  due  to  this  separation.  Oil  that  has  once 
been  overheated  in  this  manner  is  apt  to  con- 
tinue to  develop  this  formation  when  put  in  ser- 
vice and  operated  at  lower  temperatures.  The 
oil  will  be  very  greatly  changed  in  color,  being- 
very  much  darkened.  On  account  of  the  change 
in  the  oil,  this  method  is  not  looked  upon  with 
much  favor,  and  .should  be  used  only  in  such 
cases  where  other  apparatus  for  drying  the  oil  is 
not  available. 

Another  method  of  apph  ing  the  heat  that  is 
sometimes  employed  is  that  of  blowing  hot  air 
through  the  oil.  In  doing  this  it  is  necessary  to 
be  sure  that  all  moisture  is  removed  from  the 
air  that  is  being  blown  in,  as  otherwise  the  hot 
air  will  carry  in  moisture  and  condense  it  in  the 
oil,  thus  adding  to  the  amount  of  moisture  in  the 
oil  rather  than  taking  it  out.  This  method  is 
open,  of  course,  to  the  same  objection  as  that 
raised  to  the  above,  that  of  causing  decomposi- 
tion of  the  oil.  It  is  believed  to  be  somewhat 
worse  than  direct  heating,  as  the  great  amount 
of  air  blown  in  A\ill  cause  a  certain  amount  of 
action  which  is  apparently  a  form  of  oxidation, 
and  will  aggravate  the  decomposition  of  the  oil 
and  the  settling  out  of  the  lighter  hydro-car- 
bons. 

\ACUUM    .\ND  HEATING. 

It  has  been  found  possil)le  to  dry  oil  by  tiie 
use  of  a  vacimm  tank,  heat  being  applied  to  the 
oil  at  the  same  time.  The  use  of  a  vacuum  low- 
ers the  lioiling  i)oint  of  the  water  and  conse- 
quently makes  it  possible  to  eliminate  the  mois- 
ture without  reaching  a  temperature  that  is  de- 
trimental to  the  oil.  This  method,  where  avail- 
able, .should  prove  satisfactory,  and  it  is  pos- 
sible to  secure  an  oil  that  is  perfectly  dry  by 
this  treatment.  As  a  rule,  it  will  require  consid- 
erable time  to  thorouglilv  remove  the  moisture, 
and  for  this  reason  the  method  is  not  as  conven- 
ient as  the  one  described  below. 

DE1IVDKATI\(.. 

Moisture  can  be  removed  from  oil  very  rapidly 
and  very  cheaplv  l)y  the  employment  of  suitable 
agents  for  absorbing  the  moisture.  The  engineers 
of  Westinghouse  Company  have  developed  a 
treating  outfit  which  employs  this  principle,  in 
conjunction  with  method  (2)  described  above. 
This  outfit  circulates  the  oil  to  be  dried  through 
a  treating  tank  in  which  is  placed  a  dehydrating 
material.    The  oil  after  passing  through  this  de- 


hydrating  chamber  is  filtered  and  thus  all  foreign 
materials  that  are  in  the  oil,  as  well  as  any  of 
the  dehydrating  material  that  may  have  follow- 
ed through,  are  removed.  It  ha.s  been  found  pos- 
sible with  an  outfit  of  this  kind  to  dry  a  thou- 
sand gallons  of  oil  in  a  day,  and  to  have  tills  oil 
as  dry  as  required  for  the  highest  voltage  service- 
Time  is  the  material  employed  in  the  dehydrat- 
ing tank.  This  material  has  been  selected  after 
testing  a  number  of  dehydrating  agents,  as  it  is 
usually  available  and  introdiices  no  possibility  of 
injuring  any  part  of  the  transformer  if  any  of  it 
gets  through  the  filter  with  the  oil.  It  has  the 
additional  advantage  of  tending  to  neutralize  any 
acids  existing  in  the  oil.  A  number  of  other  sat  ■ 
isfactory  dehydrating  agents  have  been  used  and 
in  some  instances  where  special  precautions  are 
observed  it  may  be  found  more  advantageous  to 
employ  some  of  these  than  the  lime.  Dry  sand 
has  generally  been  used  lor  the  filtering  material, 
although  in  some  instances  it  has  been  found  ad- 
vantageous to  mix  in  certain  proportions  of 
bone-black  and  Fuller's  earth,  these  last  two 
having  the  property  of  tending  to  clear  the  color 
of  the  oil.  As  a  rule,  dry  sand  will  be  found  suf- 
ficient. 

It  is  the  writer's  opiniuu  that  the  last  method 
mentioned  wall  be  found  much  superior  in  general 
practice  to  any  of  those  mentioned  aliove.  The 
outfit  that  has  been  developed  is  suflieiently  port- 
able to  permit  of  its  being  readilv  shipped  from 
one  station  to  another,  and  it  is  a  compact  unit 
in  itself,  being  provided  with  a  motor  and 
pump,  together  with  the  necessary  filtering  and 
treating  tanks,  and  accessories.  This  outfit  when 
placed  in  service,  and  intelligently  operated,  has 
proven  entirely  satisfactory.  The  oil  .should  be 
tested  from  time  to  time  to  see  that  the  dehyd- 
rating materials  have  not  depreciated  in 
.strength.  When  the  oil  indicates  this  fact,  it  is 
necessary  to  re-charge  the  apparatus.  No  state- 
ment can  be  made  as  to  how  much  oil  can  be 
treated  with  one  charge,  as  this  is  dependent  up- 
on the  amount  of  moisture  held  in  suspension  in 
the  oil,  which  will  varv  with  dillerent  oils  and 
temperatures.  It  is  quite  probable  that  the  com-  - 
panics  operating  the  extremely  high  voltage 
transmission  systems  will  find  it  necessary  to 
treat  the  oil  used  in  the  transformers,  switches, 
etc.,  periodically,  so  as  to  insure  its  being  in  the 
best  possible  condition.  For  .such  treatment  as 
this,  an  outfit  of  the  kind  just  described  is  verv 
eilective.  • 


111  spccilviug  temiperature  rises  ol"  70  to  80  degrees  Fahr- 
enheit for  electric  generators  and  motor.s,  engineers  are  nn 
doubt  governed  by  the  consideration  that  the  cotton 
covering  on  wires  begins  to  carbonize  at  about  255  degrees 
Fahrenlieit,  and  that  internal  maximum  temperatures  are 
higher  than  those  indicated  by  the  thermoiiijeter.  Even 
though  the  in,vulation  be  of  mica,  or  other  heat-resisting 
material,  the  dynamo  is  essentially  a  piece  of  apparatus 
the  temperature  of  which  m,ust  be  kept  low.  But  a  rheo- 
stat, though  not  ah^  ays  used  directly  with  that  intention, 
is  an  appliance  for  dissipating  energy.  When  properly 
designed,  it  has  nothing  whatever  inflammable  in  its  con- 
struction and  it  should  be  so  placed  that  there  is  nothini; 
inflammable  in  proximity. 
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AN  ECONOMICAL  STEAM  PLANT 


By  W.  H.  Wakeman, 


Much  is  said  and  written  at  the  present  time 
concerning  the  economy  of  gas  engines,  especial- 
ly when  they  are  driven  by  gas  made  in  a  pro- 
ducer on  the  premises.  This  is  perfectly  legiti- 
mate and  proper,  but  in  many  cases  very  unfair 
comparisons  are  made  between  this  comparative- 
ly new  power  and  the  older  form  that  is  driven 
by  steam.  If  a  steam  plant  is  properly  designed 
for  its  load,  fitted  with  all  modern  appliances  for 
saving  coal  and  operated  by  a  skilful  engineer, 
there  will  be  but  little  difference  in  favor  of  the 
gas  plant. 

When  boilers  are  so  small  that  it  is  necessary 
to  force  them  to  their  full  capacity  in  order  to 
get  steam  enough  to  run  the  engine   and  su]. 


The  illustration  shows  a  steam  engine  that  uses 
steam  to  the  best  possible  advantage,  and  is  re- 
commended accordingly.  It  is  generally  consid- 
ered that  it  only  pays  to  install  such  an  engine 
for  large  powers,  but  it  will  probably  result  in 
satisfactory  service  if  as  low  as  300  horse-power 
are  used,  and  if  fuel  is  high  it  may  be  wise  to  use 
it  for  even  200  horse-power. 

This  engine  and  its  accessories  may  be  describ- 
ed as  follows:  Steam  is  generated  at  not  less 
than  125  pounds  pressure,  and  150  is  better  if  the 
load  warrants  it.  The  high  pressure  cylinder  2 
receives  it  first  and  after  being  used  to  good  ad- 
vantage here  it  is  exhausted  into  the  low  pres- 
sure cylinder  3  where  it  is  further  expended  mitil 
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Arrangement  of  an  Economical  Steam  Plant. 


that  which  is  wanted  for  other  purposes,  and 
there  is  consequently  no  spare  boiler  to  use  while 
one  of  the  others  is  laid  of!  for  cleaning  and  re- 
pairs, the  best  results  from  fuel  burned  cannot 
be  expected,  as  a  constant  waste  must  result.  It 
is  true  that  the  most  economical  results  are  not 
secured  where  the  rate  of  combustion  is  very 
low,  but  where  there  are  more  boilers  than  are 
actually  required,  it  is  an  easy  matter  to  lay  oi! 
one  of  them,  but  where  there  are  not  enough 
when  all  are  in  use,  the  engineer  has  no  choice  in 
the  matter  but  must  make  the  best  of  a  bad 
situation. 

As  there  are  five  boilers  in  1115'  plant  and  only 
two  are  required  in  warm  weather,  three  are 
used  when  it  is  a  little  colder,  four  are  needed 
when  ordinary  cold  weather  prevails  and  five  arc 
put  into  service  during  severe  weather,  it  affords 
a  good  opportunity  to  operate  boilers  to  their 
best  possible  advantage,  and  this  is  done  at  all 
times. 


the  economical  limit  is  reached.  It  is  then  ex- 
hausted through  the  oil  separator  4  where  nearly 
all  of  the  cylinder  oil  is  removed.  This  does  not 
mean  that  one-half  of  it  is  taken  out,  but  that 
not  less  than  98  per  cent,  of  it  goes  to  the  sewer 
where  it  can  do  no  harm.  The  purified  exhaust 
steam  then  passes  through  the  heater  5  raising 
the  temperature  of  the  feed  water  to  130  degrees 
Fah.  As  some  of  the  steam  is  condensed  in  this 
process,  it  leaves  less  to  be  disposed  of  by  the 
jet  condenser  6  which  receives  it  next.  A  vacuum 
of  about  28  inches  is  maintained  here  which 
means  that  the  large  low  pressure  piston  has  to 
force  steam  out  against  about  2  pounds  absolute 
pressure,  instead  of  15  pounds  or  more  where  an 
engine  is  run  non-condensing.  As  the  jet  con- 
denser can  do  this  at  less  cost  than  if  it  had  to 
be  done  by  the  engine  itself,  it  proves  a  paying 
investment  where  the  exhaust  steam  cannot  be 
used  for  other  purposes  to  good  advantage.  In 
places  where  large  quantities  of  water  must  be 
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heated  for  manufactixring  purposes,  the  heater 
may  be  made  large  enough  to  do  this  work  with 
exhaust  steam,  instead  of  using  live  steam  for 
this  purpose,  according  to  the  custom  adopted  in 
some  places.  It  usually  takes  about  25  times  as 
much  water  to  operate  a  condenser  as  it  requires 
to  feed  the  boilers,  and  of  course  this  must  be 
pumped  by  the  air  pump  (where  a  jet  condenser 
is  used).  In  this  case  it  is  taken  from  the  reser- 
voir 7  by  the  suction  pipe,  as  indicated  by  the 
arrows.  After  doing  the  required  work  it  is  dis- 
charged through  8  into  the  cooling  towers  9, 
where  it  is  cooled  until  it  is  right  for  use  again. 

This  is  accomplished  by  forcing  a  large  volume 
of  air  up  through  the  tower  by  means  of  the  fan 
10  that  is  operated  by  the  electric  motor  11, 
where  current  is  available  for  this  purpose.  If 
electricity  is  not  generated  on  the  premises  for 
other  purposes,  it  will  probably  be  advisable  to 
use  a  small  steam  engine  for  this  purpose,  rather 
than  to  buy  current  from  other  parties,  and  if 
the  plant  is  located  w^here  current  cannot  be  pur- 
chased it  will  be  necessary  to  provide  power  for 
the  fan.  An  independent  engine  is  recommended 
for  this  purpose,  rather  than  power  taken  from  a 
countershaft  that  is  run  by  the  main  engine,  as 
its  speed  can  then  be  varied  to  suit  the  load  and 
other  conditions.  It  can  also  be  run  to  cool  the 
water  when  the  main  engine  is  shut  down,  which 
is  a  valuable  feature. 

As  already  mentioned,  it  requires  about  25 
times  as  much  water  to  operate  a  condenser  as  to 
feed  the  boilers  where  a  condenser  is  not  used, 
and  this  water  must  pass  throug^h  the  air  pump 
of  a  jet  condenser  every  hour.  If  a  cooling  tower 
(or  other  device  for  cooling  this  water)  is  not 
used,  then  it  must  be  supplied  from  brook  or  riv- 
er constantly,  but  where  a  good  cooling  tower  is 
installed  much  water  is  saved,  as  it  is  used  over 
and  over  again.  There  is  some  loss  attending 
this  process  because  a  portion  of  the  hot  water 
as  it  is  delivered  to  the  tower  passes  into  steam 
which  floats  away  and  is  lost. 

However,  the  small  amount  thus  wasted  is  less 
than  would  be  required  to  feed  the  boilers  if  the 
plant  was  run  non-condensing.  This  shows  that 
if  a  plant  is  located  on  a  river  or  brook  a  con- 
denser can  be  used  to  good  advantage,  as  it  will 
reduce  the  coal  consumption  about  2S  per  cent., 
without  the  use  of  a  cooling  tower,  but  if  it  is 
located  where  a  large  supply  of  water  is  not 
available,  the  installation  of  a  cooling  tower 
will  make  it  possible  to  secure  all  advantages  of 
a  condenser  with  a  limited  supply  of  water. 

Steam  users  find  the  cost  of  running  a  plant 
quite  heavy  at  times,  and  when  some  other  form 
of  prime  mover  is  suggested  they  are  ready  to 
consider  its  merits,  which  IS  proper,  but  we  ad- 
vise that  all  known  appliances  for  saving  fuel  be 
given  a  fair  trial,  before  a  steam  plant  is  con- 
demned as  too  expensive  to  be  operated  for 
manufacturing  purposes. 

When  installing  a  plant  of  this  kind  there 
should  always  be  a  valve  in  the  exhaust  pipe,  as 
illustrated  at  12,  so  that  in  case  of  accident  to 
the  condensing  apparatus,  this  valve  may  be  clos- 


ed and  the  relief  valve  13  opened,  thus  letting  ex- 
haust steam  go  to  the  atmosphere  until  the  con- 
denser, or  whatever  part  of  the  installation  was 
out  of  order  can  be  repaired  and  put  into  service 
again.  This  relief  valve  should  always  be  in  the 
form  of  a  back  pressure  valve  for  a  non-condens- 
ing plant,  so  that  it  will  open  automatically  in 
case  the  condenser  fails  to  work  properly  for  any 
cause. 

We  urge  every  steam  user  who  feels  the  cost  of 
power  a  burden,  to  carefully  consider  these  pro- 
positions for  saving  fuel,  and  wherever  practic- 
able to  adopt  them  at  once. 

EXTENDING  THEIR  PLANT. 

An  indication  of  the  present  growing  time  in 
Canada  is  the  fact  that  all  industrial  establish- 
ments are  crowded  to  their  utmost  capacity, 
largely  due  to  the  great  activity  in  railroad 
building,  the  development  of  our  natural  re- 
sources, and  the  great  increase  in  population  by 
immigration. 

The  Canadian  General  Electric  Company  and 
the  Canada  Foundry  Company,  in  anticipation  of 
this  industrial  awakening,  which  they  foresaw, 
only  recently  completed  extensive  additions  to 
their  plants  at  Peterborough  and  Davenport,  and 
are  now  again  building  large  additional  shops  at 
each  of  these  places.  That  their  foresight  was 
warranted  is  evidenced  from  the  fact  that  one  of 
the  directors  of  the  company  has  stated  that  the 
week  ending  Dec.  15th  was  the  banner  week  in  the 
company's  history,  as  contracts  for  upwards  of 
nine  hundred  thousand  dollars  of  miscellaneous 
machinery  and  supplies  were  secured  during  that 
week. 

COLORING  FLECTRTC  LrCHT  BULBS. 
First  mix  the  white  of  one  egg,  previously  beaten  to  a 
frosting',  and  one  pint  of  soft  water.  Strain  thronjfh  a 
very  fine  sieve,  and  malce  sure  that  no  bubbles  remain  on 
the  surface  of  the  liquid.  The  globe  should  be  carefully 
cleaned  and  polished,  and  then  dipped  into  the  miixture 
and  hung-  up  on  a  string  to  dry.  After  about  half  an  hour 
they  should  be  dipped  the  second  time,  to  insure  a  perfect 
coating.  When  perfectly  dry  they  are  ready  to  be  colored. 
For  this,  dissolve  ten  to  thirty  grains,  according  to  the 
density  of  color  desired,  of  any  powdered  dye  in  four 
ounces  of  collodion.  Dip  the  globes  in  this  and  hang  up 
to  dry.  If  not  dark  enough,  after  about  six  hours,  when 
they  are  drv,  dip  again.  This  coating  will  never  crack  or 
peel  off.  The  best  container  for  mixing  the  fluid  is  a 
baking  powder  or  similar  can,  just  a  little  larger  around 
than  the  globe.  This  requires  less  of  the  mixture  to  miake 
enough  to  cover  the  globe. 


An  electric  lighting  plant  operated  by  wind  power  has 
recently  been  installed  at  Noblesville,  Ind.,  and  is  reported 
to  be  giving  entire  satisfaction.  It  consists  in  part  of  a 
14-ft.  windmill  on  a  50-ft.  tower.  This  drives  a  plunger 
pujnp  which  delivers  water  to  a  reservoir  in  which  a  con- 
stant pressure  of  75  lbs.  per  sq.  in.  is  maintained  bv 
weights  mounted  on  a  plunger  in  the  reservoir.  This 
water,  under  pressure,  is  used  when  necessary  to  drive  a 
1-2-TIP.  turbine  wheel  which  is  direct-connected  to  a  1-4- 
HP.,  25-volt  dynamo,  for  charging  the  storage  battery, 
The  battery  consists  of  eleven  cells,  and  lights  20  8-c.  p, 
lamups  for  3  hrs.  or  5  8-c.  p.  lamips  for  6  lirs.  Ordinarilv, 
the  windmill  should  run  5  hrs.  per  day  to  generate  suffi- 
cient current  for  winter  use,  and  2  hrs.  per  dav  for  sum- 
mer use.  Automatic  hydnaulic  devices,  however,  enable 
the  pump  to, store  any  anuount  of  energy  the  xyindtniill  miay 
produce. 
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New  materials,  which  it  is 
Tost  of  Matcriai.s.      proposed  to  use  for  paving, 
ilooring,  and  various  building 
purposes,  generally  require  the  test  of  time  un- 
der actual   conditions  before  they    are  regarded 
Avith  any  confidence,  and  this  fact  has  been  the 
greatest  possible  hindrance  to  manufacturers  and 
inventors   advocating  such    materials.  Various 
schemes  and  devices  have  been  put  forward  by 
means  of  which  certain  substances  may  be  tested 
to  show  their  wearing  qualities,  but  none  of  these 
has  ever  been  truly  satisfactory.    Each   has  its 
a<Ivantages,    of  course,  but    all  have  disadvan- 
tages, and  hence  an  invention  universally  applic- 
able in  the  testing  of  almost  all  such  substances 
is  a  matter  worthy  of  comment.     There  are  in 
use  to-day  many  methods  for  conducting  abras- 
ion tests,  which  generally  consist  either  in  grind- 
ing specimens  of  material  on  cast  iron  discs  with 
carborundum,  or  in  treating  the  materials  in  re- 
volving cylinders  known  as  rattlers,  either  with 
or  witiiout  steel  balls.     The  grinding  process  is 
most    unsatisfactory,    as    it    gives    a  perfectlv 
suiooLh  surface  to  the  material  under  test,  and 
the    cutting    grains    are    them.selves  changed  in 
forai  and  characteristics,  and  thus  their  effect  is 
materially  modified.    The  grains  also,  when  used 
with  a  soft    specimen,    l)ecome   embedded,  and 
hence  a  grinding  takes  place  between  the  surfaces 
01  such   grains  and  the  new    grinding  medium. 
The  use  of  rattlers  has  a  similar  disadvantage, 
lor  particles  of  the  material  which    are  ground 
olf  have  a  very  serious  cilect  in  reducing  the  ac- 
tion through  clogging.     It  is  to  Germany  that 
wc  owe  thanks  for  the  introduction  of  a  new  sys- 
tem of  testing.     The  eliect  of  a  sand   blast  has 
been  thoroughly  appreciated  for  years,  allhougli 
110  one  seemed  to  consider  the  fact  that  if  a  sand 
blast  were  directed  against  a  test  piece,  the  pe- 
culiarities of  the  material  would  be  fully  shown. 
There  is  a  machine  now  being  used  in  the  Koyal 
Institute,  at  I,ichterlelde,  in  which  a  sand  blast 
is  directed  upwards  against  a  test  sample.  This 
i)last  is  operated  by  dry  steam  under  a  prcssu-Le 
of  api)roximately  thirty  i)ounds    to    the  .square 
inch,  and  the  sand  used  is  a  natural  quart/,  sand 
of  iine  and  nearly  rounded  grains.    The  standard 
test  has  been  fixed  u})on  as  two  minutes,  and  it 
has  been  estimated  that  a  wear  is    produced  in 
the  test  sami)le  equivalent  to  at  least  one  year. 
The  test  material  is  naturally  held  in  a  fixed  po- 
sition by  means  of  clamps,  and  the  surface  which 
is  subjected  to  the  blast  is  protected  by  a  cast 
iron   disc,  having  a  circular    t)peniiig    of  fixed 
diameter.     Thus,  when    the  sample  is  removed 
from  tlu-  machine,  the  depth.  v)f  the  abraded  por- 
tion can  be  accurately  mca.sured,  using  the  pro- 
tected  i)ortions    of  the  surface  as  a  base.  The 
beauty  of  this  test  is  that  an  accurate  compari- 
son can  be  made  between  almost  everv  class  of 
material,  as    there  is  practically  nothing  which 
the  sand  will  not  cut.    The  surface   of   the  test 
piece,  after  the  operation  is  completed,  presents 
an  appearance  in  accord  with  the  characteristics 
of   the  material;    thus  the  disadvantage   of  the 
smooth  surface  obtained  by  the  grinding  process 
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is  eliminated.  Also  with  the  sand  blast  there  is 
no  interference  in  the  grinding  medium,  the 
abrading  and  abraded  particles  falling  clear  of 
the  sample.  If  a  soft  spot  exists  in  the  material 
under  test,  this  spot  will  be  cut  out,  and  thus 
accurate  information  can  be  obtained  as  to  homo- 
geneity, coarseness  of  grain,  and^  uniformity,  as 
well  as  equal  Or  unequal  hardness.  The  value  of 
this  system  will  be  thoroughly  appreciated,  and 
it  will  probably  be  but  a  short  time  before  sixch 
testing  de\dces  are  in  universal  use. 


One  of  our  American  contem- 
Painting  Machinery,   poraries  recently  published  an 

article  on  the  painting  of  ma- 
chinery, advocating  the  use  of  light  colored  paints 
instead  of  the  now  generally  adopted  sombre 
hues,  emphasizing  the  desirability  of  making 
such  places  as  machine  shops  more  attractive  in 
appearance.  Several  instances  are  given  where 
light  colored  paints  have  been  used  in  power 
houses,  the  principal  examples  being  New  York 
hotels  and  theatres,  comment  being  made  that 
such  places  were  frequently  visited  by  tourists 
and  other  persons  of  an  investigating  titrn  of 
mind.  There  is  no  question  whatsoever  that  the 
use  of  a  light  colored  paint  on  the  walls  and  ceil- 
ings of  an  engine  room  adds  materially  to  its 
general  appearance,  and  also  increases  to  a  mark- 
ed extent  the  general  illumination  of  such  places, 
but  painting  machiner}-  white  is  another  matter, 
and  one  which  we  are  inclined  to  think  the  gen- 
eral plant  operator  will  have  some  objection  to. 
The  old.  time  habit  of  painting  machinery,  walls, 
and  ceiling,  a  dark  color  is  iimch  to  be  deplored, 
and  is,  in  our  opinion,  as  much  out  of  reason  as 
the  exclusive  use  of  a  light  paint.  Machinery  is 
machinery,  and  there  are  very  few  power  houses 
which  are  intended  to  be  places  of  entertainment. 
Use  a  white  paint  on  vour  walls  and  ceilings  and 
you  will  be  well  repaid,  for  this  makes  simple  the 
illumination  of  every  corner,  and  adds  materially 
to  the  general  cheerfulness  of  the  place,  but  un- 
less you  wish  to  have  a  man  constantly  employ- 
ed cleaning  up,  stick  to  the  darker  colors  for  the 
machinerv  itself. 


A  meeting  was  held  in  Asso- 

Toron^o  Power         ciatioU     Hall,     TorOUtO,  OU 
Meeting- 

December  twentieth,  by  the 
Mayor  of  the  city,  to  which  the  Hydro-Electric 
Commission  was  invited.  Mr.  Beck  made  an 
able  and  most  creditable  address  on  the  subject, 
though  he  failed  signally  in  giving  information 
which  was  of  any  value  whatsoever,  the  ques- 
tions which  were  asked  being,  with  few  excep- 
tions, irrelevant.  We  have  not  attempted  to 
contradict  the  figures  which  have  been  embodied 
in  the  report  of  the  Commission,  and  for  the  sake 
of  argument  all  such  figures  may  be  assumed  as 
being  correct.  It  should  be  distinctly  under- 
stood that  in  making  this  assinnption  we  do  not 
admit  their  correctness,  nor  do  we  intimate  at 
what  points  errors  have  been  made.  We  are  in- 
clined to  think,  however,  that  the  Commission 
has  been  too  optimistic  in  figuring  their  operat- 


ing costs.  Perhaps  the  same  thing  can  be  said 
with  regard  to  the  first  costs,  and  should  these 
be  foimd  in  error,  the  effect  of  such  mistake  will 
appear  in  the  operating  expenses.  Our  complaint 
is  that  the  Commission  has  presented  to  the 
people  figures  covering  the  cost  of  poicer  at  the 
twelve  thousand  volt  bus  bars  of  the  main 
step-down  transformer  station  in  Toronto.  The 
original  figure,  which  was  in  the  neighborhood  of 
sixteen  dollars,  was  on  a  basis  of  fifty  thousand 
horse-power,  and  we  are  even  inclined  to  think 
that  the  city,  in  making  application  for  fifteen 
thousand,  has  considerably  over-estimated  the 
demand.  For  fifteen  thousand  horse-power,  how- 
ever, a  price  in  the  neighborhood  of  eighteen 
dollars  has  been  given  by  the  Commission,  and 
it  is  this  figure  which  we  are  willing  to  admit 
as  correct,  on  the  basis  before  stated.  We  com- 
plain most  strongly  that  this  price,  correct  or 
not,  should  mvey  have  been  given  to  the  publie, 
for  we  conscientiously  believe  that  when  the 
ratepayers  of  the  City  of  Toronto  supported  the 
by-law  on  January  first,  they  thought  they  were 
advocating  a  measure  to  supply  them  with  deliv- 
ered power  at  eighteen  dollars  per  horse-power 
per  annum.  Mr.  Beck  was  asked  one  vital  ques- 
tion at  the  meeting  last  December,  and  that  was 
with  regard  to  the  cost  of  distribution,  and  on 
the  figures  of  his  own  engineers,  he  had  to  admit 
that  the  cost  of  such  work  was  twenty  dollars 
per  horse-power,  and  not  four  dollars,  as  stated 
in  the  report.  It  is  a  matter  of  amusement  to  en- 
gineers conversant  with  the  subject,  that  the 
Commission's  first  price  for  distributing  was  four 
dollars  per  horse-power.  This  they  later  modi- 
fied to  six  dollars,  an  increase  of  fifty  per  cent. 
ICvidently  an  error,  and  a  very  serious  error,  ex- 
isted in  the  first  estimates,  and  the  question 
naturally  arises,  has  a  similar  error  been  made 
in  the  estimated  cost  of  power  at  the  twelve  thou- 
sand volt  bus  bars?  If  so,  it  means  that  the 
power  will  cost  at  this  point  twenty-seven  dol- 
lars per  horse-power  per  annum.  Mr.  Beck  ad- 
mitted the  figure  of  twenty  dollars  and  was  at 
once  sorry  for  it.  He  switched  the  discussion  to 
another  topic  immediately,  and  it  is  doubtful  if 
the  audience  appreciated  what  had  taken  place. 
If  the  right  figure  for  power,  delivered  at  the 
twelve  thousand  volt  bus  bars,  is  twenty-seven 
dollar,  and  the  cost  of  distributing  is  twenty 
dollars,  this  gives  a  total  of  forty-seven  dollars, 
and  we  believe  that  had  the  by-law  been  submit- 
ted to  the  people  on  such  a  basis,  it  would  not 
have  received  support.  As  we  understand  it, 
however,  the  present  by-law  amounts  to  nothing 
— that  is  to  say,  it  authorizes  the  Council  to  pre- 
pare a  contract  with  the  Commission,  which 
contract  must  be  submitted  to  the  ratepayers 
prior  to  signing.  If  this  be  the  case,  and  we  most 
earnestly  hope  that  it  is,  the  people  of  Toronto 
will  have  an  opportunity  of  considering  the  mat- 
ter again  before  tying  themselves  up  in  such  a 
serious  way,  and  we  do  not  doubt  in  the  least 
that  by  that  time  the  electors  will  know  some- 
thing about  the  proposition  upon  which  they  are 
called  to  express  an  opinion.  What  we  cannot 
understand  about  the  whole  matter  is  this— 
rvliy  has  the  Coninilssiov  deceived  the  people,  and  irhy 
do  they  conthiue  to  deceive  the  people. 
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Combined  Pupin  Coil  and  Insulator. — Pupin  load 
coils  are  coming  into  use  in  Europe  for  telephone  lines 
of  considerable  length,  especially  in  Germany,  where 
there  appears  to  be  the  greatest  progress  in  this 
direction.  Such  coils  are  placed  upon  the  pole  lines 
and  are  spaced  the  proper  distance  apart.  But  as 
some  good  means  must  be  provided  for  protecting  the 
coils  against  the  weather,  some  of  the  constructors 
have  been  looking  for  the  most  practical  method  of 
carrying  this  out.  A  good  solution  seems  to  be  that 
shown  in  the  accompanying  sketch.  What  is  novel  in 
this  case  is  the  combination  of  the  porcelain  insulator 
of  the  line  with  the  coil  itself,  so  as  to  contain  the 
latter  within  the  insulator.  The  drawing  shows  how 
this  is  carried  out  so  as  to  lodge  both  the  Pupin  coil 


with  an  insulating  and  cementing  compound  of  kaolin 
and  silicate  of  soda.  The  proportions  of  these  two 
ingredients  is  such  that  the  mixture  is  a  viscous  liquid, 
like  a  water  varnish,  which  will  soak  into  all  crevices 
and  form  a  thin  layer  between  the  metal  coils.  The 
entire  coil  is  then  closed  together  to  form  a  rigid 
structure  and  is  then  subjected  to  a  low  red  heat  until 
the  insulating  compound  is  vitrified  into  an  insoluble 
moisture-proof  cement,  which  binds  the  coils  together 
without  permitting  contact  between  its  turns.  This 
insulation  is  a  double  silicate  of  aluminum  and  sodium, 
and  is  refractory,  being  incapable  of  complete  fusion 
except  at  a  temperature  which  would  melt  the  copper. 


Combined  Pupin  Coil  and  Insulator. 

and  the  resistance  for  the  lightning  arrester,  the  latter 
being  placed  on  the  po\e. 

An  insulator  is  used  of  the  single-petticoat  form, 
and  is  made  with  an  annular  chamber  near  the  upper 
part.  Coil  and  resistance  are  placed  together  and 
form  a  ring  which  fits  into  the  chamber  of  the  insul- 
ator, leaving  a  small  clearance.  Once  in  place  a 
small  cap  working  upon  the  core  of  the  insulator 
closes  up  the  chamber  at  the  bottom.  Melted  insulat- 
ing matter  is  then  run  in  ai^und  the  coil  through  a 
hole  in  the  cap,  so  as  to  hold  it  solidly  in  place  and 
prevent  any  moisture  from  reaching  tht  coil  through 
the  joints  of  the  cap.  By  this  method  of  construction 
the  main  body  of  the  insulator  remains  in  a  single 
piece,  and  it  is  as  strong  and  as  easily  made  as  an 
ordinary  insulator. 


Magnet  Coils  for  Arc  Lamps — Professor  Elihu 
Thompson  has  patented  a  process  for  insulating  coils 
which  must  withstand  excessive  moisture  and  high 
temperature.  Each  coil  is  composed  of  a  single  helix 
of  ribbon  copper,  wound  edgewise  with  the  turns  close 
together,  so  that  it  forms  a  tube  of  thickness  of  whose 
wall  is  the  width  of  the  ribbon  conductor.  After  the 
coil  is  wound,  and  while  there  is  some  still  space  be- 
tween the  convolutions,  it  is  covered  by  immersion 


Experiments  with  Carbon,  Osmium  and  Tantalum 
Lamps. — ^An  experimental  investigation  has  been  made 
of  tantalum  and  osmium  lamps,  with  a  view  to  com- 
paring their  performance  with  that  of  carbon  lamps, 
by  J.  T.  Morris.  The  Electrical  Review,  New  York, 
from  which  we  quote,  says  that  the  effect  of  voltage 
variation  was  first  studied.  It  was  shown  that  the 
carbon  filament  is  most  affected  in  this  way.  One  per 
cent  rise  in  voltage  with  the  carbon  lamps  causes  a 
change  in  candle  power  of  sixty-seven  per  cent.  With 
the  osmium  the  same  voltage  change  means  a  four 
and  one-half  per  cent  change  in  candle  power.  In 
carbon  lamps  the  candle  power  varies  as  the  cube  of 
watts,  while  with  the  tantalum  lamps  it  varies  as  the 
two  and  one-half  power.  The  effect  of  temperature 
on  the  resistance  of  the  filaments  is  entirely  different. 
In  carbon  the  resistance  is  greatest  when  cold,  while 
in  the  metallic  filament  the  resistance  is  lowest  when 
cold.  It  is  shown  that  for  a  system  supplying  100 
amperes  the  tantalum  lamps  might,  if  suddenly  thrown 
on,  draw  630  amperes  from  the  generator.  Osmium 
lamps  would  produce  a  still  greater  instantaneous 
load,  the  current  being  790  am.peres  the  instant  of 
^^osing  the  circuit.  Comparing  the  instantaneous 
variations  of  candle  power  when  the  lamps  are  sup- 
plied with  alternating  current  showed  that  the  varia- 
tion for  220-volt  carbon  lamps  is  greater  than  that  for 
the  tantalum  lamps  ;  while,  on  the  other  hand,  the 
variation  of  a  iio-volt  carbon  lamp  is  less  than  that 
of  the  tantalum  lamp  of  the  same  voltage.  Candle 
power  measurements  show  that  the  tantalum  lamp 
gave  138.8  horizontal  candle  power  per  square  inch  of 
filament  surface,  or  105  mean  spherical  candle  power, 
with  a  watt  consumption  of  1.6  per  horizontal  randle. 
Robertson  has  stated  that  a  carbon  lamp  lasts  longer 
on  alternating  current  than  on  direct  for  the  same 
voltage,  an  effect  which  has  hitherto  been  ascribed  to 
the  same  cause  as  that  noticed  by  Kelvin  on  direct 
current,  that  the  lamp  lasts  longer  if  the  polarity  is 
often  changed.  Assuming  candle  power  to  be  a  sine 
wave  of  amplitude,  as  was  obtained  by  experiments, 
the  life  on  alternating  current  should  be  considerably 
greater  than  on  direct.  Arguing  from  analogy,  it 
would  seem  that  the  tantalum  lamps  should  have  a 
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correspondingly  increased  life  ;  but  experience  has 
shown  otherwise.  The  reason  is  not  clear.  How- 
ever, careful  observation  shows  that  when  a  tantalum 
lamp  is  first  turned  on  it  emits  a  slight  noise,  which  is 
caused  by  the  filament  moving  over  the  wire  supports 
as  it  expands.  It  is  thought  that  the  alternate  stresses 
upon  the  filament  as  it  alternately  heats  and  cools 
when  carrying  alternating  currents  may  be  the  cause 
of  the  apparent  crystallization  which  goes  on,  and  it 
is  possible  that  by  using  a  more  flexible  support  or  by 
winding  the  filament  itself  in  a  small  spiral  that  the 
effect  might  be  diminished. — Abstracted  from  the 
Electrician  (London). 

60,000-Volt  Direct  Current  Transmission — An  in- 
teresting 60,000-volt    direct     current  transmission 
system  is  in  operation  from  Moutier  to  Lyons,  France, 
a  distance  of  over   no  miles.    This  is  the  longest 
transmission  ever  attempted  with  direct  current,  and 
it  is  particularly  striking  from  the  fact  that  the  direct 
current  system  is  united  to  a    three-phase  system 
coming  into  Lyons  from  other  points  with  provisions 
for  the  mutual  interchange  of  energy.    The  power 
provided  for  is  4,500  k.w. ,  delivered  at  a  maximum 
full  load  pressure  of  60,000  volts.    To  generate  this 
high  voltage  no  less  than  16  constant-current  dynamos 
are  connected  in  series,  each  with  capacity  for  the  full 
75  amperes  and  capable  of  working  up  to  3,900  volts. 
Dynamically  there  are  four  groups,  each  of  four  gener- 
ators, but  each  group  is  split  into  two  pairs  by  an 
insulating  coupling  and  each  consisting  of  two  gener- 
ators on  a  common  feed  plate.    A  similar  insulated 
coupling  unites  each  water  wheel  to  its  group  of 
generators.    The  provisions  for  regulation  are  simple. 
One  motor  regulator  at    Moutiers   holds  constant- 
current  conditions  for  the  whole  station.    Each  wheel 
whe     started  up  is  hand-regulated  until  it  takes  its 
share  of  the  load  and  the  governor  thereafter  regul- 
ates all  the  wheels  together. 


Speed  Recorder  for  Dynamos  and  Motors. — A  new 

form  of  recording  device  has  been  brought  out  in 
France  for  recording  the  performance  of  a  dynamo  or 
motor  during  each  revolution  by  means  of  a  series  of 
sparks  perforated  in  a  moving  band  of  paper.  When 
running  alternators  in  parallel,  it  is  often  difficult  to 
determine  whether  the  irregularities  are  due  to  the 
engine  or  lie  in  the  dynamos  themselves.  The  present 
instrument  is  intended  for  such  cases.  The  base  of 
the  device  consists  of  a  registering  tachy graph,  this 
being  composed  of  a  swinging  arm,  working  by  a 
centrifugal  device  on  the  shaft  to  be  tested  and  thus 
giving  a  swing  in  accordance  with  the  speed  of  the 
shaft,  together  with  a  fixed  plate  or  support.  Lender 
the  pen  of  the  arm,  a  band  of  paper  moves  from  left  to 
right,  drawn  by  a  clockwork  drum.  A  series  of  curves 
drawn  by  the  pen  thus  show  the  speed  variations  of 
the  shaft  under  test.  Here  the  apparatus  is  connected 
with  the  shaft  by  a  set  of  gearing  instead  of  by  belt, so 
as  to  avoid  the  damping  effect  which  would  be  caused 
by  the  inertia  of  the  pulley. 

New  Gas  Turbine — An  experimental  gas  turbine 
has  recently  been  constructed  in  France  which  under 
test  showed  an  efficiency  of  18  per  cent.  The  turbine 
is  of  the  impulse  type,  with  the  casing  lined  with 
refractory  material.    Gasoline  is  used  as  fuel  and  is 


fed  under  pressure  through  an  expanding  nozzle, being 
ignited  electrically  and  generating  a  temperature  of 
combustion  of  over  3,000°  Fahr.  The  blades  were 
cooled  to  a  certain  extent,  while  rotating  by  low- 
pressure  steam  admitted  into  the  casting. 

Transmission  at  120,000  Volts. — Mention  has  re- 
cently been  made  of  a  projeet  for  the  supply  of  electric 
energy  to  Paris  from  a  point  on  the  Rhone,  more  than 
250  miles  distant.  It  is  proposed  to  use  the  constant 
direct-current  system,  with  a  voltage  of  120,000  volts 
at  full  load.  No  less  than  48  generators  are  to  be 
installed  in  series,  each  giving  1,000  amperes  at  a 
maximum  of  2,500  volts. 


PECULIAR  COTTON-MILL  FIRE  IN 
MONTREAL. 

In  a  report  on  a  recent  fire  in  the  Dominion  Cotton 
Mills  at  Montreal,  the  insurance  inspector  finds 
conditions  which  are  of  interest.  The  mill  in  which 
the  fire  occurred  is  supplied  with  motor-driven  mach- 
inery, the  main  current  supply  being  2,000-volt,  60- 
cycle,  two-phase,  from  the  Montreal  Light,  Heat  and 
Power  Company. 

On  the  afternoon  of  the  fire,  the  high  tension  cur- 
rent was  suddenly  cut  off  at  the  power  company's 
sub-station,  and  the  motors  in  the  mill  at  once  slowed 
down.     For  some  unknown  reason  the  current  was 
again  thrown  on  to  this  circuit  at  the  sub-station 
without  notifying  the  mill  electrician,  as  should  have 
been  done.    The  result  was  that  two,  possibly  more, 
coils  of  the  synchronous    motor  were  immediately 
burned  out.    The  electrician  noticed  that  something 
was  wrong,  and  went  immediately  to  the  high  tension 
switchboard  and  pulled  the  main  switch  on  one  of  the 
power  panels.    A  short  circuit  took  place  across  the 
switch,  and  the  heat  wa«:  so  intense  that  the  electrician 
was  forced  to  run  from  the  room.     It  is  not  definitely 
known  whether  the  arc  itself  spread  from  one  panel  to 
the  next  or  whether  the  burning  of  the  insulation 
from  the  wires  on  the  back  of  the  panels  in  turn 
caused  short-circuits  at  the  otljer  panels.  However, 
almost  immediately  the  entire  switchboard  room  was 
filled  with  flames  and  the  insulation  on  the  wires  on 
the  outdoor  circuits  leading  to  the  tower  was  soon  on 
fire,  showing  that  there  were  very  heavy  short  circuits 
on  the  switchboard.    It  was  estimated  by  the  electri- 
cian that  the  arcing  continued  on  the  switchboard  for 
about  ten  minutes.    The  fire  was  extinguished  after 
about  half  an  hour,  but  not  before  considerable  dam- 
age was  done. 

The  inspector  points  out  the  following  lessons  to  be 
drawn  from  this  fire  : 

Rooms  containing  switchboards  or  other  apparatus 
forming  centers  of  large  electrical  power  should  not 
be  used  for  storage  of  supplies. 

Some  ready  and  safe  means  should  be  provided  for 
controlling  the  high-tension  current  outside  of  the 
property. 

While  there  is  nothing  new  In  these  conclusions  it 
is  probable  that  there  are  other  plants  in  which  they 
have  not  been  observed,  and  a  disaster  like  the  one 
here  related  should  hold  a  lesson  for  them. 


The  R.  E.  T.  Pringle  Company,  Montreal,  extend  to  the  trade 
their  best  wishes  for  ,fi  Happy  ard  Piosferoui  New  Yei  r. 
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ELECTRIC  TRACTION  FOR  MODERN  HIGH  TENSION  VEHICLES.* 

B^  Cari,  Weg.vian. 


lip  Lu  Llic  present  two  diffeicut  sysU-ins  ol  electric  trat- 
lion  have  been  successfully  applied  to  standaril  railways  ol 
considerable  length  :  the  direct  current  third  rail  system 
and  the  three  phase  current  with  two  wires  overhead — it 
has  been  argued  in  favor  of  electric  traction  that  the 
heavy  trains  may  be  subdivided  into  small  trains  or  even 
into  single  car  units.  Now  while  there  are  certain  sections 
in  an  extended  railway  .system  where  a  number  of  smaller 
trains  would  perhaps  suit  the  public  better  than  fewer  but 
longer  trains,  provisions  must  be  made  to  handle  freight 
trains  and  solid  or  mixed  passenger  trains  from  adjacent 
railways  in  a  -way  that  will  not  interfere  with  the  latter's 
organization  of  traffic  and  traction  even  though  they  are 
operated  electrically.  The  opinion  is  that  a  .system  to 
meet  the  requirements  and  views  i)revailing  in  present 
railway  practice  miust  not  ask  the  railway  management  to 
restrict  themselves  or  change  their  system  of  making  u]) 
trains  and  arranging  timie  tables. 

It  seoms  even  necessary  to  accept  the  present  organiza- 
tion of  the  traffic  as  a  basis  for  the  development  of  a 
.system  of  electric  traction  to  supersede  steam  traction  and 
to  supersede  it  gradually  and  to  work  .simultaneously  wiith 
steaani  either  on  the  same  lines  or  on  different  lines  ex- 
changing traffic. 

The  present  method  ol  handling  the  traffic  on  standard 
railways  once  accepted,  the  electrician  is  confronted  with 
the  problem  of  moving  the  trains  now  hauled  by  steam 
locoaiiiotives.  This  will  cause  him  to  abandon  as  the  ])rin- 
cipal  feature  of  his  plan  the  small  motor  car  units  and  to 
provide  for  an  electric  loconvotivc  which  will  take  the 
trains  as  they  are  actually  to-day  to  handle  them  in  the 
same  way  as  the  steam  locomotive. 

The  high  tension  forbids  the  application  of  three  pliaso 
currents  because  this  system  requires  two  contact  wires 
installed  from  each  other,  only  a  single  trolley  promises 
to  be  reliable  in  operation. 

The  voltage  being  necessarily  high,  direct  current  seems 
to  be  excluded  from  the  transmission  line  and  one  is  forced 
to  come  down  to  the  single  phase  alternating  current  of 
high  pressure.  This  current,  however,  is  not  applicable  to 
the  working  of  the  motor  driving  the  axles  of  the  vehicle. 
We  have  already  come  to  the  conclusion  that  locomotives 
will  have  to  be  accepted,  because  of  the  demand  of  the 
traffic  organization  ;  we  shall,  therefore,  have  to  provide 
lor  the  sufficient  adlie.sion  of  the  locomotive.  This  re- 
(luirement  is  important  as  it  will  permit  us  to  put  ma- 
ciiinery  "n  the  locomotive  to  convert  the  high  pressure 
current  for  driving  the  axles.  This  conversion  of  current 
-single  phase  alternating  into  direct  current,  using  direct 
on  the  locomotive  miay  l>e  performed  by  a  motor  gener- 
ator, or  by  a  rotary  converter  with  transformation  of  the 
voltage.  We  could  adopt  the  series  parallel  .system  of 
control  for  the  direct  current  nrotors  on  the  axles.  It 
has  been  found,  however,  the  conditions  are  favorable  to 
use  a  system  of  adjusting  the  turning  moment  of  the  driv- 
ing motors  by  adjusting  the  voltage  of  the  direct  current 
generators  on  the  locomotive  using  separate  excitation. 
If  this  method  is  developed  further  a  most  satisfactory 
arrangement  is  obtained  with  regard  i.o  economy,  gradua- 
tion and  safety  of  speed,  of  starting,  breaking  and  return- 
ing energy  to  the  contact  line.  This  system  here  outlined 
with  the  exception  of  the  high  tension  brought  into  the 
veliicle  seems  to  be  most  satisfactory,  and  from  this  basis 
the  leading  firms  arc  working  out  their  details.  The 
Oerlikon  Company  in  Switzerland,  the  leading  firm  in 
Europe,  has  worked  out  this  problem  to  a  good  resolution 
and  the  Swiss  government  ha.s  already  accepted  this  sys- 
tem for  their  standard  state  railway.  And  in  this  country 
we  will  find  typical  representatives  of  this  sj'stem. 

Besides  a  great  numiber  of  special  arrangements  whicli 
give  the  system  its  full  value  for  the  purpose  aimed  at, 

•Abstract  of  a  paper  read  before  the  Waterdowii  Society  of  Engineer.s. 
Waterdown.  N.  Y.  Mr.  Weeman  is  well  known  in  Canada,  liavinp  been 
connected  with  tlie  electrical  firms  in  Toronto,  Montreal  and  Pcterboro. 


special  design  and  construttioji  (A  the  several  parts  of  the 
eejuipment  of  the  locomotive,  especially  of  the  converter, 
has  been  necessary.  The  details  of  tlie  current  collector 
and  the  contact  line,  together  with  safety  devices,  largely 
contribute  toward  facilitating  the  useful  application  of  the 
general  principle  and  especially  of  its  safe  operation  under 
high  voltage,  without  which  the  rotary  converter  docs 
not  exert  half  its  usefulness  in  electric  traction  on  rail- 
ways. The  employment  of  a  rotary  converter  only  be- 
comes of  value  when  used  in  connection  with  high  tension 
circuits.  The  fact  that  a  transformer  plant  had  to  be  in- 
stalled on  the  moving  car  led  people  to  abandon  the  idea 
because  too  much  stress  was  laid  on  the  difficulties  pre- 
sented and  too  little  on  the  advantages  to  be  achieved 
and  becau.se  the  use  of  the  single  phase  A.C.  was  lost  sight 
of  by  the  engineers,  who  had  become  accustomed  to  the 
direct  current  and  three  phase  current  for  traction  pur- 
poses. 

By  using  single  pha.se  current  for  transmission  and  ro- 
tary converters  placed  on  the  locomotive  to  convert  the 
alternating  current  into  direct  current,  all  of  the  advan- 
tages of  the  three  phase  regulation  can  be  retained  with- 
out any  of  its  disadvantages. 

Assumiing  a  loco^notivc  was  designed  for  a  line  voltage 
of  15,000.  The  weight  of  the  train  to  be  250  tons,  speed 
twenty-four  miles,  and  a  grade  of  10  per  cent.,  then  we 
will  have  575  horse  power  at  the  track.  Assuming  the 
transformer  locomotive  to  have  a  useful  efficiency  of  75 
per  cent.,  then  we  must  take  from  the  line  575  times  74f. 
<livided  by  .75  equals  570  kilowatts,  or  assuming  a  shift- 
ing of  the  phases  of  ip  per  cent,  and  a  pres.surc  of  i4,f)fKi 
V(dts  at  the  point  of  consumption,  570,000  divided  bv 
0.9x14,000  equals  45  amperes.  The  chosen  output  is  not  a 
maximum,  but  is  above  the  average.  We  see  that  the 
currents  even  for  heavy  trains  are  not  above  those  to 
which  we  are  accustomed  for  street  railways  and  small 
railroads,  and  that  the  current  may  easily  be  collected 
and  the  construction  may  be  lighter  and  the  speed  greater. 
This  facilitates  the  con.struetion  of  a  suitable  trolley  line 
for  ordinary  roads.  Let  us  take  the  case  in  which 
there  are  two  heavy  trains  in  motion  twenty-four  miles 
apart  on  the  same  side  of  the  feeding  point.  These  two 
trains  take  from  the  line  a  total  of  90  amperes.  Assumin'; 
the  two  wires  each  to  be  o  B  and  S  guage,  then  wc  have 
a  loss  of  energy  over  the  twenty-four  miles  of  600  volts 
times  90  amperes,  equals  54  kilowatts,  or  about  4  x-z  i)er 
cent,  of  the  energy  supplied  to  the  feeding  point  and  about 
4.1  per  cent,  of  the  pressure  at  the  feeding  point.  Two 
such  wires  have  a  weight  of  about  6.S0  pcninds  per  mile. 
We  will  assume  the  use  of  the  rails  for  returning  the  cur- 
rent. We  now  have  to  deal  with  the  one  .serious  disad- 
vantage of  the  alternating  current,  namely,  the  inductive 
effect  in  the  rails  which  shows  itself  in  the  increase  of  the 
apparent  resistance  and  the  actual  loss  of  pressure.  This 
effect  increases  with  the  ntimbers  of  periods  of  the  alter- 
nating current.  At  42  cycles  the  apparent  resistance  is 
eight  times  that  of  the  ohmic  resistance.  This  results  in 
io.sscs  in  pressure  on  these  long  distances  even  with  smalt 
current  densities  such  as  are  used  with  high  pressures,  and 
to  eliminate  these  losses  is  very  desirable  in  manv  re- 
spects. For  this  reason  a  small  number  of  periods  must 
be  chosen,  although  this  implies  increase  of  weight  and 
cost  of  the  single  phase  alternating  current  generators, 
m.otors,  and  transformers.  According  to  experiments  with 
l)eriods  tip  to  60  cycles,  w-hen  the  periods  are  16  the  rail 
resistance  is  increased  three  times,  and  if  this  is  reduced 
to  a  copper  wire  having  tlic  same  cross  section  we  have 
,^  times  9  or  27  fold.  On  a  track  weighing  140  pounds  per 
vard,  this  loss  of  voltage  for  a  twenty-five-mile  rate 
about  equals  iSo  volts,  and  neglecting  the  .shifting  of  the 
l)hases  in  the  rails  1.64  watts  equals  1.4  i)er  cent.  In 
general,  tiierc  are  more  than  two  trains  on  one  side  of 
the    feeding    point  on    a  twcnty-four-mile     section,  but 
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we  believe  that  to  assutne  three  such  trains  at  twelve, 
twenty-four,  and  thirty-six  miiles,  is  a  very  ainfavorable 
load,  then  the  loss  will  be  about  6  per  cent.  One  might 
be  tempted  to  choose  a  lower  pressure,  but  it  is  not  be- 
lieved that  a  mjuch  lower  pressure  is  sufficient,  while  the 
choice  of  a  much  higher  pressure  is  not  desirable  or  neces- 
sary. Small  current  and  track  losses  seemi  to  be  the  de- 
termining factors,  together  with  the  safety  of  the  line 
and  insulation  of  the  machinery.  It  is  believed  that  15,- 
000  volts  is  the  highest  pressure  that  can  be  generated 
directly  by  machines  without  much  difficulty,  and  con- 
veniently transformed  on  the  locomotive,  and  for  which 
mechanically  perfect  insulators  can  be  obtained.  The 
problem  is,  therefore,  to  construct  a  trolley  line  and  cur- 
rent collector  which  will  permit  the  use  of  15,000  volts. 
The  high  tension  wires'  are  suspended  fromi  wdres  stretched 
between  two  sets  of  poles  located  at  each  side  of  the 
tracks,  and  these  suspending  wires  are  attached  to  high 
tension  insulators.  If  the  contact  roller  is  used  it  can  be 
easily  insulated  from  the  car.  In  general,  the  single  pole 
construction  is  a  very  simple  one  and  so  far  as  safety  is 
concerned,  is  far  superior  to  the  cnsto/miary  over-head 
circuit. 

Trolley  wires  have  certain  disadvantages  which  are 
more  apparent  in  the  case  of  high  pressure  systeniB  than 
when  working  on  low  pressure.  It  can  not  be  denied  that 
the  trolley  wire  is  the  most  easily  damaged  portion  of  an 
electric  railway  system,  and  it  would  seemi  imwise  to 
hang  the  fate  of  electric  traction  for  trunk  lines  on  a 
single  wire.  Nevertheless  there  is  a  construction  on  the 
market  which  answers  also  this  question.  The  wire  is 
located  to  one  side  of  the  road  instead  of  over  the  tracks 
and  is  supported  on  ordinary  trolley  wire  supporters  from 
beneath  or  at  the  side  instead  of  from  the  top.  These 
supporters'  are  fastened  to  high  tension  insulators.  The 
current  is  conducted  by  means  of  a  conducting  rod  which 
is  movable  about  an  axis  in  a  plane  perpendicular  to  the 
direction  of  the  motion  of  the  car  and  can  be  jiioved 
around  an  entire  semi-circle.  This  trolley  is  constructed 
in  the  form  of  a  convex  rod  which  solves  the  problemi  of 
air  switches  and  crossings.  It  permits  passing  over  a 
lateral  high  tension  line  to  a  central  low  tension  line  at 
large  stations. 

The  current  is  returned  through  the  rails  which  are  con- 
nected by  efficient  rail  bonds. 

Many  methods  are  in  use  for  obviating  the  disturbauc«s 
in  low  pressure  lines  within  the  neighborhood  of  the 
trolley  line.  The  large  differences  of  potential  existing  on 
long  lines  are  eliminated  very  largely  by  boosters.  While 
the  system  under  discussion  conflicts  with  miany  street 
railway  regulations  regarding  the  overhead  construction, 
none  of  the  differences  would  furnish  a  reasonable  objec- 
tion to  the  construction  of  an  economical  and  simple 
system,. 

In  regard  to  the  converter  locomotive  it  may  be  stated 
that  its  essential  feature  is.  the  generating  of  direct  cur- 
rent for  the  propulsion  of  the  car  motors  and  the  utiliza- 
tion of  single  phase  A.C. 

By  a  peculiar  method  of  compounding  the  motors  and 
generators  and  connecting  all  parts  which  affect  the  field, 
strength,  etc.,  a  method  has  been  devised  to  regulate 
speed  economically  and  automatically  and  to  employ  the 
starting  and  braking.  The  economical  production  of  large 
tractive  power  at  small  speeds  is  a  problem^  which  is  not 
solved  by  all  systems  having  a  constant  electromotive  force. 
At  motor  terminals  on  such  systems,  we  find  the  objec- 
tionable peaks  in  the  load  diagram',  which  are  responsible 
for  the  large  power  consumption  and  the  installation  of 
larger  rmits. 

The  direct  current  circuits  are  not  connected  to  earth, 
thus  insuring  greater  protection  to  the  insulation  than  is 
usually  the  case  on  street  car  motors. 

All  motors  on  the  train,  including  those  on  the  loco- 
motive, can  be  simultaneously  regulated.  This  makes  it 
possible  to  increase  the  weight  on  the  driving  axles.  This 
method  will  be  welcomed  on  roads  with  heavy 
grades  and  defective  rails. 

It  may  be  of  interest    to  note  that  the  converter  loco- 


motives weigh  considerably  more  than  vehicles  without 
transformers.  A  locomotive  which  can  exert  a  drawbar 
pull  up  to  11,000  lbs.  at  a  speed  of  from)  21  to  24  miles, 
weighs  approximately  as  follows  :  — 

Locomotive,  dead  weight...^...,  33,000  lbs. 

Converter  and  exciter   35,200  " 

Regulators,  circuits  and  collector  ..,  2,200  " 
Braking  device    24,200  " 

Total  94,600  lbs. 

Comparing  with  this  system  on  which  the  three  phase 
current  is  used,  under  similar  conditions  of  speed,  effi- 
ciency, grades,  pressure,  etc.,  it  will  be  found  that  the 
res^ilt  is  about  the  same  for  both  systems.  The  converter 
locomptive  of  44  tons  could  be  replaced  by  one  or  two 
three-phase  cars  weighing  30  tons.  If  we  assume  the  loco; 
motive  to  have  an  efficiency  of  75  per  cent.,  a  working- 
factor  of  0.9,  a  total  train  weight  of  250  tons,  a  grade  of 
10  per  cent.,  a  speed  of  24  miles  and  a  pressure  of  14,000 
volts,  then  the  locomotive  requires  45  amp.,  while  the 
three  phase  motors  and  transformers  having  an  efficiency 
of  So  per  cent.,  a  working  factor  of  0.9,  and  a  weight  of 
236  tons,  require  a  current  of  23  amps,.,  each  of  which 
have  to  flow  through  two  wires  insulated  from  each 
other.  Using  the  same  amount  of  copper,  therefore,  the 
loss  in  the  conductors  is  about  the  same  for  three  phase 
motor  as  for  the  converter  locomotive — namely,  2x23,  or 
46  amp.  There  is,  however,  a  saving  of  energy  on  the 
locomotive  at  starting  which  enables  the  raising  of  the 
working  factor  by  using  a  synchronous  motor  for  a  con- 
verter. This  necessitates  shifting  the  phase  only  about  5 
per  cent. 

AVhile  actual  figures  do  not  prove  a  decided  difference, 
other  considerations  must  prove  the  superiority  of  the 
single  phase  A.C.  converter  locomotive. 

If  three  phase  currents  of  less  than  15,000  volts  could  be 
led  directly  to  the  vehicle,  the  sinall  gain  in  total  effi- 
ciency would  be  largely  overbalanced  by  the  single  phase 
installation  in  the  case  of  the  converter  locomotive,  the 
greater  ease  of  speed  regulation  and  the  possibility  of 
furnishing  energy  to  the  line  within  wide  limits  and  not 
lor  high  speeds  alone.  In  addition  to  this,  the  locomotive 
offers  the  following  advantages  over  the  three  phase 
motor  cars  : 

The  direct  and  indirect  danger  to  passengers  from  the 
line  is  practically  eliminated.  The  locomotive  miay  be 
constructed  entirely  of  non-burning  material.  It  is  pos- 
.sible  to  run  in  addition  to  the  locomotive  a  number  of 
self-propelled  cars  for  suburban  or  local  traffic,  or  to 
attach  a  number  of  cars  to  the  locomotive,  or,  finally,  to 
operate  branch  lines  having  light  traffic  with  direct  cur- 
rent furnished  by  converter  locomotives  stationed  at  con- 
venient points  along  the  A.C.  main  line. 

The  chief  points  of  this  system  are  high  tension  and 
small  currents,  the  laterally  arranged  and  supported 
"not  suspended"  trolley  line,  the  collector  having  a  wide 
range  of  contacts  and  the  low  tension  branch  circuits  for 
Jarge  depots. 

Furthermore,  the  electric  locomotive  takes  the  place  of 
the  ordinary  steam'  locomotive  and  the  necessary  weight 
is  obtained  by  the  installation  of  the  converter  equipment. 


In  order  to  enable  a  gas  engine  to  work  either  with 
suction  producer  gas  or  from  the  city  mains,  an  English 
inventor  proposes  to  insert  between  the  engine  and  the 
delivery  nozzle  of  the  producer  plant  a  sort  of  gasolene 
carbureter  consisting  of  a  vessel  packed  with  an  absorb- 
ent material  which  is  saturated  with  gasolene  or  some 
other  suitable  hydrocarbon.  The  idea  is  that  this  car- 
bureter will  enrich  the  producer  gas  so  that  its  calorific 
value  will  about  equal  that  of  the  gas  in  the  city  mains, 
and  the  engine,  therefore,  will  operate  equally  well  when 
supplied  from  the  producer  or  the  mains.  This  is  in- 
genious, but  it  would  increase  the  cost  of  the  gas  supply 
from  the  local  plant.  On  the  other  hand,  the  engine  would 
be  considerably  smaller  than  one  to  give  the  same  power 
with  producer  gas  alone. 
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A  REVERSE  CURRENT  RELAY. 

By  Frank  H.  Wisner. 
The  Cleveland  Electric  Railway  Company  formerly 
experienced  some  trouble  due  to  switchboard  men 
throwing  generators  on  the  line  at  low  voltage,  caus- 
ing the  burning  out  of  generator  armatures  and 
occasionally  knocking  out  the  entire  station.  This 
trouble  has  been  entirely  overcome  by  the  use  of  a 
reverse  current  relay  which  in  the  event  of  a  machine 
being  thrown  on  the  line  before  it  has  come  up  to  full 
voltage  will  trip  the  individual  machine  circuit  break- 
ers on  the  main  station  board,  thereby  protecting  the 


Reverse  Ci'rrent  Relay. 

machine  from  the  consequent  reverse  current  and 
keeping  the  other  circuit  breakers  on  the  board  from 
operating.  Since  these  reverse  current  relays  have 
been  in  use  there  has  been  absolutely  no  trouble  from 
this  cause,  although  the  switchboard  men  have  on 
occasions  attempted  to  throw  in  generators  at  low 
voltage,  but  the  only  effect  has  been  to  throw  the  gen- 
erator off  the  line  and  slow  down  the  engine. 

The  reverse  current  relay  includes  a  small  steel 
horseshoe,  the  ends  of  which  are  wound  to  serve  as 
the  fields  for  a  small  armature.  The  steel  field  is 
placed  on  the  lower  stud  of  the  machine  circuit  break- 
er, and  is  held  in  place  by  the  stud  nut.  The  small 
armature  of  the  relay  is  connected  to  the  positive  bus.« 
through  resistance  to  negative  buss,  and  the  armature 
is  therefore  always  in  series  with  the  generator,  the 
current  flowing  normally  through  the  armature  from 
positive  to  negative  buss.  In  connection  with  this 
relay  there  is  a  shunt  trip  coil  placed  on  the  front  of 
the  switchboard.  The  plunger  of  this  trip  coil  (the 
coil  being  an  ordinary  solenoid)  is  attached  to  the  trip 
of  the  machine  circuit  breaker  so  that  when  the  coil 
is  excited  the  circuit  breaker  will  open.  Attached  to  the 
armature  of  the  relay  is  a  small  arm.    When  the  cur- 


rent is  flowing  in  the  normal  direction  the  armature  is 
held  in  position  so  that  this  small  arm  is  kept  away 
from  a  contact  pin,  but  the  instant  the  current  reverses, 
as  when  a  machine  is  thrown  on  at  low  voltage,  the 
armature  is  thrown  over  in  the  opposite  direction,  a 
stop  catching  it  after  it  has  made  a  quarter  turn, 
thereby  throwing  the  small  arm  attached  to  the  arm- 
ature over  against  the  contact  pin.  The  result  of  this 
action  is  to  close  an  auxiliary  circuit  through  the  sole- 
noid tripping  device  on  the  front  of  the  board,  thereby 
actuating  the  solenoid  and  tripping  the  breaker.  To 
protect  the  board  attendants  from  receiving  a  shock 
while  they  are  cleaning  down  the  board  and  wiping  off 
the  breakers  there  is  an  auxiliary  plunger  switch  in  the 
relay  circuit  and  this  switch  opens  when  the  machine 
circuit  breaker  opens. 

On  the  switchboard  there  is  a  positive  buss  only, 
and  this  positive  is  of  course  connected  to  the  gener- 
ators through  the  breaker  in  the  ordinary  way,  the 
machine  panel  switch  being  of  the  single  pole  brush 
toggle  type.  At  each  generator  is  a  negative  panel 
carrying  an  automatic  circuit  breaker,  a  single  pole 
brush  toggle  switch  connected  to  the  negative  buss, 
and  a  quick  break  single  pole  switch  used  on  the 
equalizer  (ihe  equalizer  being  on  the  negative  side). 

These  machine  panels  are  in  some  cases  looft.  from 
the  positive  panels  on  the  main  switchboard.  Each  of 
the  ciruit  breakers  on  these  negative  panels  has  a 
shunt  trip  coil  connected  to  the  reverse  current  relay 
on  the  positive  generator  panels  so  when  the  reverse 
relay  operates  it  trips  both  the  positive  and  the  neg- 
ative circuit  breaker  of  the  generator. 

The  negative  station  buss  is  in  conduits  under  the 
sidewalk  outside  the  power  house. 

There  is  a  power  house  order  that  all  reverse  cur- 
rent relays  must  be  tried  once  every  week.  If  they  are 
found  O.K.  an  entry  is  made  to  that  effect  on  the 
station  log.  If  found  out  of  order,  note  is  made  of 
the  fact  in  the  log  and  immediate  steps  are  taken  to 
remedy  the  trouble.  By  this  test  system  if  a  relay 
does  not  work  in  time  of  trouble  the  responsibility  can 
be  placed  at  once  upon  the  attendant  who  is  at  fault. 

By  experiments  made  on  a  2400-k.  w.  generator  it 
has  been  found  that  the  relay  reverses  at  approximately 
200  amp.  of  current.  It  will  of  course  be  understood 
that  the  current  in  the  armature  of  the  relay  always 
flows  in  the  same  direction.  That  is,  the  current  never 
reverses  in  the  armature,  but  when  the  voltage 
drops  the  current  reverses  in  the  field  of  the  relay, 
thereby  throwing  the  armature  in  the  opposite 
direction. 

In  connection  with  the  reverse  relay  described,  a 
similar  relay  is  also  used  to  trip  the  circuit  breakers 
on  the  feeder  panels  in  connection  with  a  plug  relay 
board.  For  instance,  if  there  are  20  feeder  circuits  and 
four  generators,  by  means  of  the  plug  relay  board  five 
circuits  would  be  carried  through  each  generator  cir- 
cuit breaker.  If  one  of  the  machine  breakers  goes  out 
the  feeder  relay  automatically  trips  those  five  feeders 
and  does  not  overload  the  remaining  three  generators 
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in  use.  Each  feeder  relay  consists  of  a  plug  panel,  a 
butterfly  switch  and  trip  coil. 

The  switchboard  attendant  does  not  figure  in  any  of 
the  aforementioned  performances  as  they  are  all  auto- 
matic, although  the  attendant  can  trip  any  breaker  by 
hand  if  he  wishes  to  do  so. — -Electric  Traction  Weekly. 


A  SIMPLE  LIGHTNING  ARRESTER  FOR 
USE  ON  CARS. 

A  home-made  lightning  arrester,  simple  in  design 
and  inexpensive,  the  general  arrangement  of  which  is 
shown  in  the  accompanying  illustration,  has  for  the 
past  two  years  been  used  with  satisfactory  results  on 
the  cars  of  the  Toledo  &  Indiana  Railway  Company, 
Although  the  territory  through  which  this  company's 
lines  operate  is  at  times  subject  to  heavy  electrical 
storms,  no  arrester  troubles  due  to  lightning  have  been 
experienced  on  the  cars  equipped  with  these  arresters. 

The  essential  parts  of  the  arrester  are  enclosed  in 
a  box  2x12x14  inches  in  size.  The  interior  of  this 
box  is  divided  by  partitions  into  nine  compartments  of 
equal  size.  The  two  opposite  poles  of  the  arrester, 
one  of  which  is  conected  with  the  trolley  and  the  other 
with  the  ground,  are  straight  pieces  of  No.  0000 
copper  wire  which  pass  through  the  partitions,  at 
opposite  sides  of  the  box.  In  each  of  the  nine  com- 
partments is  a  so-called  fuse,  consisting  of  two  pieces 


Simple  Lightning  Arrester  Used  on  Toledo  and 
Indiana  Cars. 

of  No.  32  copper  wire.  One  of  these  pieces  of  wire  is 
insulated  and  the  other  is  bare.  One  end  of  the  bare 
wire  is  wrapped  about  the  No.  0000  bare  copper  posi- 
tive pole  and  the  other  end  is  joined  with  one  end  of 
the  insulated  wire  by  an  ordinary  "Western  Union'' 
joint,  but  the  insulation  is  not  removed  before  making 
the  splice.  The  opposite  end  of  the  insulated  wire  is 
wound  around  the  negative  pole  of  the  arrester  without 
having  its  insulation  disturbed.  By  this  arrangement 
of  wire  and  the  insulated-noninsulated  joints,  of  which 
there  are  nine  in  the  arrester,  a  sufficient  resistance  is 
afforded  to  withstand  a  normal  pressure  of  1,800  volts, 
but  should  the  set  of  fuses  be  subjected  to  a  higher 
voltage  or  to  lightning  the  increased  potential  will 
puncture  the  insulation  and  allow  the  excessive  charge 
to  pass  to  the  ground.  These  boxes  are  installed  in 
a  vertical  position  with  positive  conductor  above  and 
are  inspected  several  times  each  day. — Electric  Rail- 
way Review.  ■ 


A  company  of  Winnipeg  capitalists  is  seek  incorporation 
under  the  name  of  ihe  Suburban  Electric  Railway  Company, 
to  build  probably  800  miles  of  suburban  electric  railway.  It 
is  said  that  the  project  will  be  backed  by  a  capital  of  $5,000,000. 


NEW  SUPERINTENDENT  MONTREAL 
STREET  RAILWAY. 

Mr.  A.  Gaboury  has  been  appointed  superintendent 
of  the  Montreal  Street  Railway,  as  successor  to  the 
late  Mr.  L.  Trudeau.  Mr.  Gaboury  has  been  practi- 
cally in  charge  of  the  department  since  last  May  owing 
to  the  serious  illness  of  the  late  superintendent. 

Mr.  Gaboury  in  the  short  space  of  twelve  years  has 
risen  from  the  lowest  wrung  of  the  ladder  to  be  super- 
intendent of  the  whole  system  of  the  Montreal  Street 


Mr.  a.  Gaboury, 

Superintendent  Montreal  Street  Railway, 


Railway.  It  was  in  1894  that  he  joined  the  service 
as  conductor,  in  which  position  he  worked  for  some 
seven  years.  In  1901  he  was  appointed  assistant  in- 
spector, which  was  the  occasion  of  the  visit  of  the 
Duke  of  York  to  Montreal.  In  the  same  year  he  was 
placed  in  charge  of  the  Cote  street  sheds  and  later 
was  named  chief  clerk  of  the  St.  Denis  street  shops. 
On  the  return  of  Manager  McDonald  from  Paris,  in 
1903,  Mr.  Gaboury  was  appointed  claims  agent.  The 
kind  of  supervision  required  for  this  department  gave 
Mr.  Gaboury  good  experience  for  his  next  step,  and 
when  last  May  the  late  [superintendent  had  to 
retire,  Mr.  Gaboury  was  appointed  assistant. 


QUALIFICATIONS  OF  STREET  CAR 
DRIVERS. 

In  an  act  passed  to  incorporate  the  Charlottetown 
Elpctric  Transit  and  Power  Company,  Limited,  which 
was  granted  power  to  operate  a  system  of  electric  cars 
in  the  city  of  Charlottetown,  a  clause  was  inserted 
requiring  that  all  drivers  of  cars  should  be  of  the  full 
age  of  21  years  and  should  obtain  the  written  permis- 
sion of  the  mayor  of  the  city  before  acting  as  such. 
A  conductor  or  motorman  is  also  required  to  wear  a 
badge  bearing  his  number  on  a  conspicuous  portion  of 
his  dress.  The  company,  when  required,  must  furnish 
a  list  of  its  conductors  and  motormen  and  the  name  of 
any  one  of  them  driving  or  conducting  a  car  at  any 
specified  time.  A  conductor  or  motorman  violating 
the  above  provisions  is  subject,  where  no  other  remedy 
is  provided,  to  a  penalty  not  exceeding  $20,  with  the 
alternative  of  imprisonment  for  20  days. 
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BREAKDOWNS  OF  ELECTRICAL  MACHINERY 


We  have  again  been  favored  with  a  copy  of  the 
annual  report  of  Mr.  Michael  Longridge,  M.A.,  Chief 
Engineer  of  the  British  Engine,  Boiler  and  Electrical 
Insurance  Company,  of  Manchester,  England.  The 
business  of  this  company  is  the  insurance  of  engines, 
boilers,  dynamos  and  motors  against  damage  from 
breakdowns,  explosion  or  collapse. 

Referring  to  the  insurance  and  inspection  of  elec- 
trical machinery,  the  report  states  that  the  increase  in 
the  number  of  breakdowns  was  much  greater  than  in 
the  previous  year,  being  32.8  per  cent.  The  Chief 
Engineer  is  of  the  opinion  that  this  increase  is  due  in 
part  to  deterioration  of  electrical  machinery  by  age 
and  use,  but  at  the  same  time  he  thinks  that  the 
heavier  fuses  which  the  company  has  been  compelled 
to  allow  to  meet  the  heavy  starting  currents  required 
by  motors  in  so  many  cases  are  not  without  influence 
on  the  rate  of  breakdown.  This  rate  among  dynamos 
is  decreasing,  but  among  motors,  particularly 
small  motors,  it  is  increasing,  and  somewhat 
rapidly  increasing.  In  1905  it  was  no  less  than 
I  in  8,  which  means  that  every  eighth  motor  in- 
sured broke  down  within  the  year.  Among  dynamos 
it  was  lower.  The  rate  among  continuous-current 
motors  exceeded  the  rate  among  alternating-current 
motors  by  40  per  cent.,  while  the  rate  among  alter- 
nating-current dynamos  exceeded  the  rate  among 
continuous-current  dynamos  by  29  per  cent. 

The  proportions  in  which  the  various  parts  of  the 
machines  are  thought  to  have  given  way  are  set  out 
in  the  following  tables: 

Dynamos.  Motors. 

Armatures  and  rotors   53  per  cent.       48  per  cent. 

Magnet  coils  and  stators   6       "  13  " 

Commutators  and  brush  gear  ... .    25       "  28  " 

Miscellaneous   16       "  11  " 


Starting  Switches  and  Controllers. 

Resistance  coils    48  per  cent. 

Contacts  or  switch  arms    15  " 

Automatic  apparatus    13  " 

Miscellaneous    24 


The  causes  of  the  breakdowns  wore  probably  the  following  :  — 

Dynamos.  Motors. 

Accident   15  per  cent.  9  per  cent. 

Dirt  and  neglect   14       "  19  " 

Age  and  deterioration   21        "  25  " 

Bad  woikmanship  and  design   23       "  18  " 

Overloading   o       "  2  " 

Unascertained    27       "  27  " 

100  100 
Starting  Switches  and  Controllers. 

Accident   22  per  cent. 

Dirt  and  neglect   n  " 

Age  and  di-lerioration   23  " 

Bad  workmanship  and  design   9  " 

Improper  Use   7  " 

I'nascertained   28  " 


Examples  of  each  class  are  given  below,  and  in 
selecting  them  an  endeavor  has  been  made  to  choose, 
as  far  as  possible,  cases  which  are  representative  of 
large  numbers  of  like  cases,  so  that  the  experience  of 
the  company  may  be  available  for  any  who  may  be 
trying  to  di*^cover  and  amend  the  weak  points  in  elec- 
trical design  and  practice. 

I. — Continuous  current  compound  wound   2  pole 


dynamo,  giving  30  amperes  at  250  volts  when  running 
at  1,030  revolutions  per  minute. 

Several  of  the  armature  conductors  were  burnt. 
When  the  armature  was  taken  out  the  lid  of  a  vaseline 
tin  was  found  between  it  and  the  magnets.  This  had 
cut  the  insulation  and  short-circuited  the  conductors. 

2.  — Continuous-current  compound-wound  dynamo, 
giving  144  amperes  at  100  volts  when  running  at  840 
revolutious  per  minute. 

The  description  of  the  accident  given  to  the  inspec- 
tor by  the  attendant  was  as  follows  :  "Suddenly,  when 
this  dynamo  was  running,  1  saw  a  ring  of  flame  inside 
the  pole  pieces.  I  at  once  stopped  the  dynamo,  and 
found  that  something  must  have  got  in  between  the 
pole  pieces  and  the  armature.  I  could  find  nothing  at 
all  when  I  took  the  armature  out,  and  apparently  the 
thing,  whatever  it  was,  had  just  made  one  revolution 
and  then  flown  out  again." 

What  the  thing  was  was  not  discovered,  but  the 
evidence  of  its  presence  was  clear  enough  in  the  shape 
of  a  slight  groove  all  round  the  armature  about  2  in. 
from  the  pulley  end,  which  had  more  or  less  short- 
circuited  the  conductors. 

Accidents  of  this  kind  are  not  uncommon.  That  the 
magnets  of  dynamos  or  motors  when  excited  attract 
steel  or  iron  like  any  other  magnets  is  no  doubt  well 
known,  but  the  knowledge  often  seems  to  be  forgot- 
ten, and  oil  cans,  spanners,  nuts,  and  other  bits  of 
iron  are  left  in  positions  where  it  is  possible  for  the 
field  to  catch  them  and  suck  them  in. 

3.  — Continuous-current  4-pole  series-wound  en- 
closed motor,  running  at  a  speed  of  600  revolutions 
per  minute  with  current  at  220  volts. 

The  motor  drove  the  live  rollers  in  connection  with 
the  hot  saw  in  a  rail  mill.  It  was  stove  in  by  a  rail 
which  for  some  unknown  reason  jumped  off  the  rollers 
when  being  carried  to  the  saw. 

4.  — ^Continuous-current  shunt-wound  motor,  taking 
20  amperes  at  230  volts  for  driving  a  passenger  hoist. 
The  motor  was  controlled,  as  shown  in  fig.  i  and  2, 
by  a  double-break  switch  S  S  actuated  by  a  horizontal 


/  /  /  ^ 


Fig.  I. 


Fig.  2. 


shaft  a  b  carrying  a  sprocket  wheel  h,  which  was 
driven  by  a  chain  from  another  sprocket  wheel  c  on  a 
countershaft  c  which  in  its  turn  was  moved  hy  a 
third  sprocket  wheel  d  and  a  chain  attached  to  the 
lower  end  of  the  hand  rope  runn-ng  through  the  cage. 
By  pulling  the  hand  rope  in  one  direction  the  attendant 
closed  the  switches,  and  at  the  same  time  liberated  the 
plunger  of  a  dashpot  which,  in  descending,  cut  out  the 
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coils  r  r  of  the  starting  resistance  automatically.  By 
pulling  in  the  other  direction  he  opened  the  switches, 
stopped  the  motor,  raised  the  plunger  in  the  dashpot, 
and  threw  the  starting  resistance  into  circuit. 

The  dashpot,  as  the  diagram  indicates,  consisted  of 
two  concentric  cylinders,  one  within  the  other,  with 
an  annular  space  between.  Through  the  wall  of  the 
internal  cylinder  several  3/16  in.  holes  were  bored 
through  which  the  oil  escaped  as  the  plunger  descended 
by  its  own  weight. 

On  the  occasion  of  the  break-down  the  cage  was  at 
the  top  of  the  well.  The  attendant  pulled  the  rope  to 
close  the  starting  switch,  and  the  cage  began  to 
descend,  but  at  a  slower  speed  than  usual.  It  is 
uncertain  what  happened  next,  but  probably  he  tried 
to  accelerate  the  descent  by  a  violent  pull  at  the  hand 
rope.  At  all  events,  he  pulled  it  hard  enough  to  twist 
the  countershaft  cd.,  and  break  the  chain  and  sprocket 
wheel  on  the  shaft  which  moved  the  switches,  leaving 
the  latter  closed. 

The  motor  therefore  went  on  running,  the  cage  went 
to  the  bottom  of  the  well,  and  balance  weights  were 
wound  up  till  they  jammed  at  the  top,  when  the  fuse 
melted.  After  examining  the  broken  parts  without 
finding  anything  to  account  for  the  accident  the 
Inspector,  noticing  that  more  than  half  the  resistance 
in  the  starter  was  still  in  circuit,  was  led  to  investigate 
the  inside  of  the  dashpot.  In  it  he  found  the  cause 
of  the  mishap,  a  small  piece  of  silver  or  German  silver 
watch  chain,  in.  long  by  in.  diameter,  sticking 
through  one  of  the  3/i6i  n.  holes  sufficiently  far  to  jam 
the  plunger  of  the  dashpot  near  the  top  of  its  stroke. 
How  the  piece  could  have  got  into  such  a  position  is 
a  mystery. 

The  breakdown  shows  the  need  for  limit  switches 
at  the  top  and  bottom  of  hoist  wells  to  cut-ofF  the 
current  automatically  in  the  event  of  accident  to  the 
controlling  gear. 

5. — Shunt-wound  motor,  12  H.P.,  running  at  1,200 
revolutions  per  minute  with  continuous  current  at 
220  volts. 

The  motor  drove  a  punching  machine.  Fig.  3 
shows  its  connection  to  the  distribution  board. 


Fig.  3. 


When  the  installation  was  inspected  in  April  the 
Inspector  found  the  positive-supply  cable  "earthed" 
and  the  fault  was  duly  reported  to  the  owners,  who 
were  advised  to  rectify  it.  Evidently  no  notice  was 
taken  of  the  advice,  for  about  a  month  afterwards  the 
"no-load  release"  coil  on  the  starting  switch,  and 
several  of  the  resistance  coils  in  connection  with  the 
same,  were  "burnt  out"  by  a  man  driving  a  nail 
through  the  casing  containing  the  shunt  lead  between 
the  rriotor  and  the  starting  switch.  The  nail  came 
into  contact  with  the  wire  and  with  the  frame  of  the 
tnachiqe  to  which  the  casing  was   attached.  This 


established  a  circuit  from  the  earthed  positive  supply 
cable,  through  the  machine,  the  nail,  the  no-load  re- 
lease coil,  the  resistance  coil,  and  the  motor  armature 
to  the  negative.  The  diagram  shows  that  the  "burn- 
o  ut"  could  only  happen  when  the  motor  was  standing. 

6.  — Series-wound  motor,  54  amperes,  340  volts, 
driving  a  coal  cutter.  Owing  to  accumulation  of  oil 
and  dust  on  the  insulating  ring  at  the  outer  end  of  the 
commutator  one  of  the  segments  got  into  electrical 
contact  with  the  frame.  As  the  result  did  not  interfere 
with  the  use  of  the  machine,  and  as  the  coal  face  was 
too  dry  to  allow  the  pitman  to  receive  shocks  of  any 
severity,  no  attempt  was  made  to  restore  the  insula- 
tion at  the  faulty  part.  Soon  after  a  second  fault  oc- 
cured  through  the  same  cause  on  another  of  the  seg- 
ments, short  circuiting  a  portion  of  the  armature 
and  burning  the  conductors.  The  armature,  owing 
to  its  construction,  had  to  be  entirely  rewound. 

Had  the  frame  of  the  machine  been  earthed  effec- 
tively the  development  of  the  first  fault  would  have 
been  indicated  by  the  earth  lamp  or  other  instrument 
on  the  dynamo  switchboard,  and  on  putting  one  of  the 
mains  to  earth,  the  fuse  at  the  motor  would  have 
melted,  the  fault  would  have  been  located,  and  it  could 
then  have  been  remedied.  Thus  the  burning  of  the 
armature  which  followed  the  development  of  the  second 
fault  would  have  been  saved,  and  the  risk  of  shock  to 
anyone  touching  metal  in  connection  with  the  motor 
would  have  been  removed. 

One  of  the  special  rules  for  the  mstallation  and  use 
of  electricity  in  mines  provides  that  "all  metallic  cover- 
ings, armouring  of  cables,  other  then  trailing  cables 
and  the  frames  of  generators,  transformers,  and 
motors,  other  than  portable  motors,  shall,  as  far  as  is 
reasonably  possible,  be  efficiently  earthed  where  the 
pressure  at  the  terminals  where  the  electricity  is  used 
exceeds  the  limit  of  low  pressure,"  which  is  250  volts. 
The  italics  are  the  writer's.  The  words  exclude  the 
motors  of  coal  cutters  and  their  trailing  cables. 

It  is,  of  course,  difficult  to  get  a  reliable  earth  near 
the  coal  face  in  a  dry  mine.  Armoured  cables  cannot 
always  be  depended  on,  as  the  continuity  of  the  armour 
is  often  broken  by  rough  usage  or  at  junction  boxes. 

It  would  almost  seem  as  if  the  only  satisfactory 
plan  would  be  to  carry  a  third  wire  from  bank  or  from 
some  other  place  where  a  reliable  "earth"  could  be 
obtained  to  the  distribution  board  supplying  the  coal 
cutter,  and  to  incorporate  a  third  wire  with  the  trailing 
cable  which  would  automatically  connect  the  earthed 
wire  at  the  distribution  board  to  the  motor  frame. 
This  sytem  might  be  applied  to  other  portable  motors 
such  as  those  attached  to  movable  pumps  and  drills. 

7.  — -Continuous  current  48  kw.  motor  transformer, 
with  double-wound  armature,  receiving  current  at  i  ,000 
volts,  and  generating  at  115  volts;  one  of  several 
placed  in  different  sub-stations  to  feed  a  low  tension 
network. 

In  ordinary  working  the  field  magnets  were  excited 
by  current  shunted  from  the  low-tension  brush  leads, 
but  for  starting  purposes  there  were  also  a  fairly  large 
number  of  coils  in  series  with  the  tension  circuit,  which 
were  automatically  cut  out  by  a  "stray-field"  switch, 
when  the  excitation  was  complete.  There  was  also 
an  automatic  single-pole  switch  on  the  low  tension 
side  for  connecting  to  and  disconnecting  from  the  low- 
tension  cables. 
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The  high-tension  cables  were  protected  by  double 
pole  fuses  at  the  generating  station.  One  day  these 
fuses  melted,  indicating  some  fault  in  the  system, 
which  was  afterwards  found  to  be  a  short  circuit  on 
the  mains  supplying  the  transformer. 

A  man  was  at  once  sent  to  the  sub-station.  lie 
found  the  transformer  running  at  an  excessive  speed 
and  stopped  it,  but  not  before  the  binding  wires  had 
been  broken  and  the  end  connection  to  the  armature 
spread  by  the  centrifugal  force,  so  that  the  armature 
had  to  be  entirely  rewound. 

There  was  some  uncertainty  as  to  the  cause  of  the 
mishap,  but  after  getting  all  the  information  obtainable 
the  Company  came  to  the  conclusion  that  when  the 
high-tension  current  was  cut  of  by  the  melting  off  the 
fuses  and  the  machine  began  to  run  as  a  motor  with 
current  from  the  other  transformers,  in  connection 
•  with  the  low-tension  network,  and  to  deliver  current  to 
the  short  circuit  created  by  the  fault,  the  current  taken 
from  the  low-tension  mains  would  be  so  great  as  to 
cause  a  heavy  momentary  fall  of  potential  in  these 
mains,  and  in  the  shunt,  which  would  demagnetize  the 
field  sufficiently  to  throw  out  the  "  stray-field  "  switch 
and  throw  in  the  series  windings. 

These  opposing  the  effect  of  the  current  in  the  shunt 
wolud  permanently  weaken  the  field  and  allow  the 
armature  to  attain  a  speed  sufficient  to  cause  the 
damage  above  described. 

This  conclusion  was  supported  by  a  very  important 
fact  not  hitherto  mentioned.  The  automatic  switch 
on  the  the  low-tension  side  was  out  of  order  and  failed 
to  fall  out  at  the  moment  the  current  was  reversed. 
Had  it  acted  as  was  intended,  the  machine  would 
liave  been  switched  off  the  low-tension  mains  when 
the  fuses  on  the  high-tension  cables  melted. 

8.  — Continuous-current  compound-wound  2-pole 
dynamo,  with  Siemens  drum  armature,  giving  364 
amperes  at  110  volts. 

When  the  dynamo  was  stopped  for  the  dinner-hour 
one  day  smoke  was  seen  rising  from  the  commutator 
end  of  the  armature  accompanied  by  a  smell  of  burning. 
No  notice  seems  to  have  been  taken  till,  on  trying  to 
start  after  dinner,  the  field  magnets  refused  to  be 
excited.  The  Inspector  was  then  sent  for.  He 
removed  the  bands  and  coverings,  and  found  the 
spaces  behind  the  commutator  spokes  filled  with  black 
dust  from  the  foundry  in  which  the  dynamo  was  work- 
ing. He  removed  the  dust  as  far  as  possible,  and 
tried  to  start,  but  was  still  unable  to  obtain  a  field. 
A  close  examination  showed  that  the  dust  had  so  per- 
meated the  cotton  covering  of  the  conductors  as  to 
destroy  its  insulating  property  and  short-circuit  the 
armature  windings.  -After  insulating  these  by  pushing 
pieces  of  mica  between  them  at  the  worst  places  the 
machine  started  without  trouble.  Having  thus  ascer- 
tained the  cause  of  the  trouble  he  sent  the  armature 
to  the  makers  to  be  properly  repaired. 

9.  — Semi-enclosed  3-phase  alternating-current 
motor,  taking  85  amperes  per  phase  at  360  volts, 
driving  shafting  in  an  ironworks.  In  consequence  of 
persistent  melting  of  the  fuses  the  Inspector  was  sent 
for  to  ascertain  the  cause.  On  testing  for  insulation 
he  found  the  stator  windings  earthed.  .As  far  as 
could  be  seen  through  the  openings  in  the  front  cover 
of  the  casing  everything  appeared  to  be  in  order,  but 
on  taking  of!"  the  cover  at  the  pulley   end,   which  was 


unprovided  with  inspection  poles,  and  taking  out  the 
rotor,  the  cause  of  the  trouble  became  evident. 

That  end  of  the  machine  was  saturated  with  oil  and 
covered  with  dust  and  the  stator  windings  were  burnt 
in  many  places  by  arcs  caused  by  temporary  short 
circuits.  Their  condition  was  so  bad  that  the  stator 
had  to  be  entirely  rewound.  The  oil  had  come  from 
the  bearing  at  the  pulley  end  of  the  rotor  shaft.  This 
bearing  was  partly  inside  the  casing,  and  the  mouth 
of  its  overflow  pipe  was  placed  .so  high  that  the  oil 
well  could  be  almost  filled  with  oil.  This  combined 
with  an  inefficient  guard  over  the  oil  thrower  and  the 
high  speed  of  the  shaft,  750  revolutions  per  rrinute, 
allowed  the  oil  to  cteep  along  the  shaft  and  to  be 
thrown  on  to  the  windings  of  the  motor. 

There  seems  to  be  a  somewhat  widely-held  impres- 
sion that  alternating  current  motors  cannot  be  damaged 
by  oil  or  dirt.  As  regards  the  rotors  there  is  some 
excuse  for  the  belief,  because  the  difference  of  poten- 
tials between  the  windings  themselves  and  between  the 
windings  and  the  frames  is  low,  and  therefore  imper- 
fect insulation  may  be  sufficient  to  confine  the  current; 
but  as  regards  stators  the  only  advantage  they  have 
over  the  armatures  of  continuous-current  machines  is 
this,  that  they  are  stationary,  and  therefore  their 
insulation  is  less  liable  to  disintegration  and  will  hold 
out  longer  in  a  deteriorated  state  than  if  it  were 
subject  to  the  vibration  of  a  moving  part. 

The  above  is  quite  a  typical  example,  23  per  cent, 
of  the  failures  of  alternating-current  motors  in  190s 
being  due  to  this  same  cause. 

10.  — Continuous-current  10  H.  P.  semi-enclosed 
motor,  working  with  500  volts  at  a  speed  of  1,000 
revolutions  per  minute.  The  commutator  was  fitted 
with  four  brush  spindles  each  carrying  two  carbon 
brushes,  ?<(in.  long  by  ^^in.  wide,  dovetailed  into  brass 
clip'^.  The  machine  was  new  in  March,  and  in  good 
order  when  examined  by  the  Company's  Inspector  in 
April,  but  on  May  2nd  it  broke  down.  The  Inspector 
then  found  that  two  of  the  carbon  brushes  which  had 
originally  projected  ^210.  outside  the  clips  had 
entirely  worn  away,  leaving  the  gun  metal  in  contact 
with  the  commutator.  The  surface  of  the  latter  was 
much  burnt,  and  grooved  in  tw-o  circles  i  16  in.  deep 
by  the  gun-metal  clips.  Evidently  the  motor  had 
been  altogether  neglected,  as  there  must  have  been 
severe  sparking  before  it  could  have  got  into  the 
condition  in  which  the  inspector  found  it.  Brush 
holders,  carried  by  arms  hinged  on  the  spindles,  are 
not  satisfactory  unless  provided  with  stops  to  prevent 
the  metal  brush  holders  being  pressed  on  to  the 
commutator  when  the  carbons  break  or  wear  away. 

Nine  months  latter,  ic,  early  in  1906,  similar 
neglect  brought  similar  consequence-.  On  this  occa- 
sion four  brushes  had  worn,  and  the  corresponding 
gun-metal  clips  were  burnt  away. 

11.  — Continuous-current  2-pole  compound-wound 
dynamo,  giving  34  amperes  at  220  volts  w  hen  running 
at  1 ,000  revolutions  per  minute.  While  the  machine 
was  running  the  attendant  noticed  a  smell  of  burning, 
and  as  he  was  looking  for  the  cause,  the  armature, 
to  repeat  his  words,  "burst  suddenly  into  flames. " 
When  the  machine  was  stopped  he  found  that  the 
armature  had  been  rubbing  against  the  pole  pieces, 
and  the  heat  generated  by  the  friction  had  set  fire  to 
the  fibre  strips  which  secured  the  conductors  in  the 
slots  in  the  core  plates.    The  insulation  was  charred 
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and  many  of  the  conductors  short-circuited,  also  the 
end  of  one  of  the  windings  was  unsoldered  from  the 
commutator. 

The  damage  was  due  to  the  melting  of  the  white 
metal  in  the  bearing  at  the  commutator  end  of  the 
armature  spindle. 

The  case  is  typical  of  many  others.  The  ring  lubri- 
cation so  generally  applied  to  the  shafts  of  dynamos 
and  motors  requires  so  little  attention  that  it  frequent- 
ly receives  none,  and  either  the  oil  well  is  emptied  by 
waste  from  inefficient  oil  throwers  and  shields  or  by 
leakage  from  drain  cocks,  or  else  the  oil  becomes  so 
thick  that  the  rings  cease  to  supply  the  journal. 

It  is  most  desirable  that  all  oil  wells  should  be  fitted 
with  gauge  glasses,  and  that  drain  cocks  should  have 
removable  handles  which  should  never  be  left  on  the 
plugs  to  be  turned  inadvertently. 

12.  — Continuous-current  dynamo,  giving  260  am- 
peres at  110  volts  when  running  at  485  revolutions 
per  minute. 

At  one  of  his  periodical  visits  the  Inspector  found 
the  binding  nut  at  the  end  of  the  commutator  had 
worked  back,  so  that  the  bars  were  held  together  by 
the  V's  in  the  end  ring  only,  and  ready  to  fly  out  at 
any  moment.  The  attendant  was  not  aware  that  the 
slackness  of  the  nut  was  of  any  consequence.  At  the 
owner's  request  the  Inspector  explained  the  nature  of 
centrifugal  force  and  its  effect  upon  the  commutator 
bars.  He  also  took  off  the  brass  shields,  and  showed 
the  attendant  how  to  clean  and  blow-out  the  wind- 
ings, which  were  in  a  filthy  condition.  He  then 
screwed  up  the  nut,  and  left  the  machine  in  working 
order. 

These  shields,  though  no  doubt  useful  for  protect- 
ing the  end  connections  of  the  armature  from  blows, 
are  decidedly  objectienable  as  dirt  traps,  and  the  dirt 
which  accumulates  in  them  is  often  left  there  indefin- 
itely because  the  attendant  will  not  take  the  trouble  to 
remove  the  shield. 

13.  —  Shunt  wound  continuous-current  2-pole 
dynamo,  giving  460  amperes  at  105  volts  when  run- 
ing  at  550  revolutions  per  minute. 

About  5  p.  m.  one  evening  some  of  the  armature 
conductors  were  fused  and  the  steel  binders  at  the 
pulley  end  were  burnt  through.  Possibly  the  binders 
may  have  broken  first,  and  by  tearing  the  insulation 
off  the  conductors  short-circuited  them  ;  but  the 
Inspector  who  saw  the  armature  soon  after  the  acci- 
dent was  of  the  opinion  that  the  insulation  on  the 
conductors  had  failed  first,  for  it  was  little  better  than 
a  coating  of  dust  upon  the  copper.  The  armature 
windings  had  to  be  entirely  reinsulated.  The  com- 
mutator also  was  so  much  worn  that  it  had  to  be 
replaced. 

The  breakdown  was  due  to  the  deteriorated  con- 
dition of  the  machine.     It  is  a  typical  case. 

14.  —  Three-phase  alternating-current  30  H.  P. 
motor,  working  at  220  volts  and  965  revolutions  per 
minute.  The  rotor  was  ot  the  squirrel  cage  type,  15 
in.  diameter,  io}4  in.  long,  carried  on  a  in.  shaft 
running  in  bearings  with  gun-metal  bushes  5  in.  long 
and  16  in.  from  centre  to  centre.  The  air  gap  was 
1-32  in.  when  the  machine  was  new,  but  in  less  than 
six  months  both  bearings  had  worn  down  sufficiently 
to  bring  the  rotor  into  contact  with  the  stator  poles. 
The  heat  developed  by  the  rubbing  friction  melted  the 


solder  in  the  junctions  of  the  short-circuiting  rings  and 
bars. 

The  air  gap  in  this  case  was  perhaps  slightly  less 
than  usual,  but  in  modern  machines  it  is  always  small, 
and  therefore  it  is  very  necessary  to  lubricate  and 
watch  the  shaft  bearings  carefully  and  to  gauge  the 
clearance  frequently. 

16.  —  Continuous-current  dynamo,  giving  200 
amperes  at  210  volts  when  running  at  950  revolutions 
per  minute.  The  armature  windings  were  laid 
symmetrically  on  a  smooth  core  with  four  driving 
plates  of  brass,  and  insulated  from  it  by  a  layer  of 
fibre  which  was  not  turned  over  the  edges  of  the  end- 
plates  ;  the  conductors,  therefore,  where  they  passed 
over  these  edges,  had  no  insulation  beyond  the  cotton 
coverings,  which,  as  the  edges  were  sharp  and  rough, 
were  soon  worn  through.  After  repeated  failures  of 
the  insulation  at  these  points  the  armature  was  burnt 
out  so  far  as  to  need  rewinding.  It  was  at  once  sent 
away  to  be  repaired,  and  the  Inspector  did  not  see  it 
till  it  had  been  stripped  and  partly  rewound.  He 
found  that  fibre  was  being  used  as  before  to  reinsulafe 
the  core,  and  that  the  end  plates  over  which  the  con- 
ductors had  to  pass  were  in  the  condition  described 
above.  He  ordered  the  winding  which  had  been  put 
on  to  be  removed,  the  end  plates  to  be  turned  smooth 
and  rounded  on  the  edges,  and  the  core  and  ends  to 
be  insulated  with  presspahn,  with  a  double  thickness 
over  the  rounded  edges  of  the  end  plates.  Four 
additional  binders  were  also  put  on,  it  being  found 
that  the  three  originally  fitted  were  not  sufficient 
to  hold  the  driving  plates  and  conductors  immovable. 

17.  — The  following  is  a  somewhat  similar  case. 

Continuous-current  motor  9  H.  P. ,  110  volts,  run- 
ning at  600  revolutions  per  minute.  The  armature 
core,  8  in.  long,  was  made  up  of  soft-iron  discs.  No. 
24  S.W.G.  .022  in.  thick,  and  i4in.  diameter  threaded 
on  the  spindle,  and  secured  by  nuts,  and  winding 
drums  12  in.  diameter  a  teach  end.  The  conductors 
were  laid  in  slots  ^in.  deep  lined  with  micanite  about 
.05  in.  thick,  and  further  insulated  by  thin  layers 
of  presspahn. 

Owing  to  the  absence  of  proper  end  plates  or  slotted 
flanges  on  the  winding  drums,  there  was  nothing  to 
hold  the  core  plates  together  at  their  periphery,  and 
in  some  way,  possibly  in  putting  in  or  taking  out  the 
armature,  they  had  been  separated  slightly  from  each 
other,  and  the  length  of  the  armature  measured 
parallel  to  its  axis  had'  been  increased  from  Sin.  at  the 
bottom  of  the  slots  to  8}^  in.  at  the  circumference. 
The  slots  in  which  the  conductors  were  carried  were 
therefore  ^  in.  longer  at  the  top  than  at  the  bottom, 
and  as  the  insulating  troughs  were  little  more  than 
8  in.  long  (the  length  of  the  core  at  the  bottom  of  the 
slots),  it  followed  that  the  upper  edges  of  the  teeth  at 
the  ends  of  the  core  plates  extended  up  to  or  beyond 
the  insulating  lining,  and  were  in  contact  with  cotton 
covering  of  the  conductors,  which  their  sharp  edges 
easily  cut  through.  Several  conductors  were  in 
consequence  short-circuited  and  burnt. 

These  two  cases  are  representative  of  many  others 
which  justify  a  general  statement  that  sufficient 
attention  is  not  paid  by  many  makers  to  the  protection 
of  armature  conductors  at  the  points  where  they  leave 
the  cores.  The  same  insufficient  insulation  is  frequent- 
ly found  at  the  edges  of  winding  drums. 
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iS  -A  common  cause  of  tlamage  to  llie  field  coils  ol 
shunt-wound  motors  and  to  the  no-volt  release  coils  of 
starting  switches,  is  high  voltage  generated  by  in- 
duction on  breaking  shunt  circuits. 

Many  starting  switches  are  so  designed  that  this 
occurs  whenever  the  double-pole  control  switch  cn 
the  supply  is  opened  while  the  armature  is  standing. 
The  diagram  Fig.  4  shows  one  such  arrangement. 
It  is  selected  not  because  it  is  worthy  of  special  re- 
probation, but  simply  because  the  drawing  happened 
to  be  at  hand.  The  switch  was  used  for  starting  a 
4  H.  P.  continuous-current  shunt-wound  rrotor  work- 
ing at  a  pressure  of  500  volts.  The  diagram  shows  the 
starting  switch  a  b  closed,  the  resistance  cut  out  of 
the  armature  circuit  and  the  single-pole  main  switch 
c  d  held  in  by  the  no-volt  revolt  release  magnet.  Theje 
are  the  positions  of  the  switches  while  the  motor  is 
running.  To  stop  it  the  current  is  cut  off  by  opening 
the  double-pole  control  switches  c  f.  After  the  current 
is  cut  off  the  armature  continuing  to  resolve  by  its 
own  vis  viva  becomes  a  dynamo  generating  current 


19.  —  Continuous-current  shunt-wound  40  H.  P. 
motor,  taking  current  at  400  volts.  The  commutator 
was  12  in.  diameter  by  5  in.  long.  The  bars,  147  in 
number,  were  insulated  from  each  other  by  compressed 
mica,  sometimes  called  micanite,  a  substance  which 
seems  to  be  composed  of  small  flakes  of  mica  cemented 
together  with  shellac  and  consolidated  by  hydraulic 
pressure.  Constant  trouble  was  experienced  from 
short-circuiting  of  adjacent  bars  causing  heating  and 
melting  of  the  solder  at  the  joints  of  the  armature 
conductors  to  the  commutator.  Finally,  the  armature 
had  to  be  sent  back  to  the  makers  for  repair.  Tf  e 
Inspector  who  saw  it  found  the  cement  between  the 
flakes  of  mica  had  worked  out  and  been  replaced  by 
dust  from  the  carbon  brushes.  To  this  the  short- 
circuiting  of  the  bars  was  due.  The  Company  advised 
the  owner  to  have  the  commutator  entirely  reinsulated 
withe  pure  mica,  carefully  chosen  to  wear  down  equally 
with  the  copper  bars,  but  to  save  a  little  time  he  pre- 
ferred to  have  it  repaired  with  the  original  material. 
This  was  done  twice  at  short  intervals,  and  then  the 
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and  exciting  its  field  magnets.  As  the  speed  decreases 
so  does  the  shunt  current,  until  in  time  the  no-volt 
magnet  fails  to  hold  the  switch  c  d.  This  being 
released,  the  resistance  switch  a  b  flies  back  under  the 
action  of  the  coil  spring  on  the  spindle  a  to  the  off 
position  and  the  projection  h  engaging  with  the 
heel  /■  of  the  main  switch  c  d  closes  the  latter  again. 
If  while  the  switches  are  in  these  positions  the  double- 
poJe  control  switches  f  /  be  closed  and  then  reopened, 
as  they  might  be  if  the  intention  to  start  the  motor 
were  abandoned,  the  shunt  circuit  would  be  broken 
while  excited  by  the  full  voltage  of  the  supply.  The 
electromotive  force  thus  generated  would  severely  try 
and  probably  before  long  break  down  the  insulation  of 
the  shunt  circuit.  To  avert  the  danger  the  "off"  con- 
tact stud^  should  be  connected  electrically  to  the  first 
contact  7  of  the  resistance  or  this  last  to  the  switch 
arm  r  d,  or  else  the  resistance  switch  a  b  should  be 
prevented  from  going  beyond  the  first  resistance  con- 
tact 7  and  the  projection // should  be  shaped  to  close 
the  main  switch  c  d  when  a  b  rests  on  /.  In  either 
case  the  shunt  circuit  would  remain  closed  on  the 
armature  and  no  inductive  efl"ect  would  follow  the 
opening  of  the  control  switches  c  J. 


Company's  advice  was  taken.  The  commutator  has 
not  failed  since. 

This  is  again  a  typical  case.  The  same  trouble  is 
experienced  with  the  compressed  mica  rings  row 
almost  universally  used  for  insulating  commutator 
segments  from  binding  washers  at  the  ends  ;  but  here 
the  remedy,  is  not  so  easy  to  prescribe,  for  the  rings 
must  be  of  some  material  which  can  be  rrculded  to  fit 
the  \'-shaped  ends  of  the  copper  bars,  besides  being 
at  the  same  time  homogeneous,  non-hygroscopic,  non- 
conducting, impervious  to  oil  and  dust,  and  able  to 
withstand  heat  and  pressure,  and  a  certain  amount  of 
"  fridging  "  which  it  is  difficult  to  prevent. 

The  discovery  of  such  a  material  would  be  a  great 
boon  to  users  of  electrical  machinery,  for  a  large  per- 
centage of  the  breakdow  ns  of  motor  commutators  are 
traceable  to  the  use  of  compressed  mica.  The  per- 
centage in  1905  was  63  per  cent.,  and  it  would  doubt- 
less have  been  greater  had  the  cause  of  all  the  break- 
downs of  motor  commutators  been  ascertained. 

It  is  curious  that  no  failures  of  dynamo  commutators 
w  ere  attributable  to  this  cause.  Possibly  the  difference 
in  the  behavior  of  the  two  classes  of  machines  may  be 
accounted  for  by  the  facts  that  (i)  many  motors  are 
supplied  from  3-wire  systems  with  the  middle  wire 
earthed,  so  that  the  insulation  has  only  to  withstand 
half  the  full  voltage  of  the  supply,  and  (2)  many  dyn- 
amos have  copper  brushes  which  work  cooler  and 
make  less  dust  than  carbon. 
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EXPORT  DUTY  ON  ELECTRIC  POWER. 

The  Dominion  Government  has  introduced  a 
bill  in  Parliament  to  regulate  the  exportation  of 
electricity  and  other  fluids  such  as  petroluem  and 
natural  gas.  The  measure  is  called  "The  Electricity 
and  Fluid  Exportation  Act,"  and  provides  as  follows  : 

"No  person  shall  export  any  power  or  fluid  without 
a  license,  or  no  power  or  fluid  in  excess  of  the  quan- 
tity permitted  by  .«uch  license  ;  provided  that  any  per- 
son who  immediately  prior  to  the  passing  of  this  act 
is  lawfully  engaged  in  the  exportation  of  power  or 
fluid,  shall  not,  with  respect  to  such  exportation,  be 
subject  to  the  provisions  of  this  act,  until  three  months 
after  this  act  goes  into  force,  or  until  he  has  sooner 
obtained  a  license  under  this  act  ;  provided,  also,  that 
his  exportation  does  not  at  any  time  during  the  inter- 
val rateably  exceed  in  quantity  ct  power  or  light,  the 
amount  which  he  was  exporting  prior  to  the  passing 
of  this  act. 

"No  person  shall,  without  a  license,  construct  or 
place  in  position  any  line  of  wire,  or  other  conductor 
for  the  exportation  of  power,  or  any  pipe  line  or  other 
like  contrivance  for  the  exportation  of  fluid. 

"Subject  to  regulations  of  the  Governor  in  Council 
in  that  behalf,  the  Minister  may  grant  licenses  subject 
to  such  conditions  as  he  thinks  proper  for  the  export- 
ation of  power  or  fluid,  where  such  power  of  export- 
ation exists  by  local  authority  ;  and  such  licenses  shall 
be  revocable  upon  such  notice  to  the  licensee  as  the 
Minister  deems  reasonable  in  each  case. 

"Any  such  license  may  provide  that  the  quantity  of 
power  or  fluid  to  be  exported  shall  be  limited  to  the 
surplus,  after  ihe  license  l  as  supplied  for  distribution 
to  his  customers  for  use  in  Canada  power  or  fluid  to 
the  extent  defined  by  such  license,  at  prices  and  in 
accordance  with  the  conditions,  rules  and  regulations 
prescribed  by  the  Governor  In  Council. 

"Every  such  license  shall  be  revocable  at  will  by 
the  Minister  if  the  licensee  refuses  or  neglects  to 
comply  with  any  of  the  conditions  imposed  with  regard 
to  the  supply  and  distribution  of  power  or  fluid  in 
Canada. 

"Subject  to  any  regulation  of  the  Governor  in  Coun- 
cil in  that  behalf,  the  Minister  may  grant  licenses  for 
the  construction,  placing  or  laying  of  any  line  of  wire 
or  conductor  for  the  exportation  of  power,  or  ot  any 
pipe  line  or  other  like  contrivance  for  the  exportation 
of  fluid. 

"Every  person  who  exports  any  such  power  or  fluid 
contrary  to  the  provisions  of  this  act  shall  for  each 
day  on  which  any  such  export  took  place  be  liable  to 
a  penalty  not  exceeding  $5,000  and  not  less  than 
$1 ,000. 

"Every  person  who,  contrary  to  the  provisions  of 
this  act,  places  or  lays  in  position  any  line  of  wire  or 
other  conductor  for  the  exportation  of  power,  or  any 
pipe  line  or  other  like  continuance  for  the  exportation 
of  fluid,  shall  for  each  such  off"ence  be  liable  to  a 
penalty  not  exceeding  $5,000  and  not  less  than  $1 ,000, 
and  to  forfeiture  and  confiscation  ot  such  line  of  wire 
or  other  conductor,  pipe  line  or  other  contrivance, 
which  may  forthwith  upon  such  conviction  be  destroy- 
ed or  removed  by  direction  of  the  Minister. 

"The  Governor  in  Council  may  by  proclamation 
pub  ished  in  The  Canada  Gazette  impose  duties  not 
exceeding  $10  per  horsepower  upon  power  exported 
from  Canada,  or  not  exceeding  (        )  cents  per  cubic 


foot  of  fluid  exported  from  Canada,  and  such  duties 
shall  be  chargeable  accordingly  after  the  publication 
of  such  proclamation. 

"The  Governor  in  Council  may  by  proclamation 
published  in  The  Canada  Gazette  exempt  from  the 
payment  of  such  duties  such  persons  as  comply  with 
the  direction  of  the  Minister  with  regard  to  the  quan- 
tity of  power  or  fluid  to  be  supplied  by  such  persons 
for  distribution  to  customers  for  use  in  Canada." 


THE  LATE  WALLACE  C  JOHNSON. 

The  death  occurred  at  Niagara  Falls,  N.  Y. ,  on 
December  15th  last,  of  Mr.  Wallace  C.  Johnson,  one  of 
the  best-known  expert  hydraulic  engineers  of  the  con- 
tinent. The  late  Mr.  Johnson  was  a  resident  of  Mont- 
real for  four  years,  coming  to  Canada  in  1899.  In 
igoo  he  was  appointed  chief  engineer  of  the  Shawini- 
gan  Water  and  Power  Company,  and  the  work  there 
was  carried  out  under  his  direction.  Mr.  Johnson  was 
the  engineer  for  several  other  Canadian  construction 
works  at  Chicoutimi,  Cornwall,  and  other  smaller 
towns. 

Mr.  Johnson's  work  in  the  United  States  was  of  a 


The  Late  Wallace  C.  Johnson. 


very  important  character.  He  was  the  chief  engineer 
of  the  Niagara  Falls  Hydraulic  Company,  and  superin- 
tended the  construction  of  the  first  large  station  at 
that  point.  At  the  time  of  his  death  he  was  employed 
by  a  commission  in  the  state  of  New  York  for  the 
development  of  water  powers  in  the  various  rivers  and 
streams. 

Mr.  Johnson  was  regarded  as  an  expert  in  all 
hydraulic  matters,  and  was  the  author  of  bopks  on  the 
subject.  While  in  Montreal  he  was  a  popular  member 
of  the  St.  James'  Club  and  the  Engineers'  Club,  and 
was  also  a  member  of  the  Canadian  Society  of  Civil 
Engineers.  Deceased  was  fifty  years  of  age,  and 
leaves  a  widow,  but  no  family.  The  immediate  cause 
of  death  was  Bright's  disease. 


SPARKS. 

During  the  past  season  the  Montreal  Street  Railway  has 
renewed  twenty  miles  of  track.  The  coniipany  now  has 
2,300  ennployees,  including  1,800  conductors  and  miotormen. 

Good  progress  is  being  made  in  building  the  Georgian 
Bay  Power  Company's  plant  at  Eugenia  Falls.  The  fun- 
nel through  the  mountain  will  be  869  feet  long,  on  which 
some  excavation  has  yet  to  be  done.    Most  of  this  is  rock. 
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IMPROVED  VARIABLE  SPEED  GEAR. 

A  device  which  has  attracted  considerable  attenlion  in  Great 
Britain,  and  which  is  about  to  be  manufactured  at  Hamilton, 
Ont.,  IS  the  S.  &  S.  variable  speed  countershaft.  The  ideas 
embodied  in  this  ^ear  were  originated  by  Mr.  Bernard  E. 
Scriven.  formerel}  of  Hamilton,  who  leased  the  British  rights 
to  J.  W.  Knowles  &.  Sons,  Limited,  who  have  been  manufactur. 


ordinary  pulley,  one  of  these  shafts  being  driven  from  the  main 
shaft,  and  the  other  intended  for  driving  the  machine  or  tool. 
The  variation  of  speed  is  obtained  by  simultaneously  altering 
the  diameters  of  the  two  expansion  pulleys.  As  the  diameter  of 
one  expansion  pulley  increases,  that  of  the  other  decreases. 

The  expansion  of  the  pulleys  is  brought  about  in  the  following 
manner:— The  boss  of  the  expanding  pulley  is  large,  and  the 


Fig.  I.— Side  \  ie\v. 


I-  it..  2.  -  I'lan  X  ikw. 


:the  gear  during  the  past  year.  The  Canadian  branch  of 
the  S  &  S  Engineering  Company  is  at  255  Jackson  street 
west,  Hamilton. 

The  general  arrangement  of  the  apparatus  can  be  seen  in  the 
accompanying  illustrations.    It  consists  of  two  tubular  shafts 
supported  in  long  bearings,  which  form  pan  of  the  two  cast  iron 
overhead  brackets,  these  in  turn  being  rigidly  bolted  to  a  sub- 
stantial base.    Each  of  the  shafts  carries  one  expansion  and  an 


spokes  pa<s  through  machined  ^lois.n  .1.  The  spokes  h.-.v.- 
teeth  cut  on  their  edges  for  the  greater  part  of  their  length 
msidethe  boss:  these  teeth  gear  with  a  broad  pinion,  which  is 
revolved  by  the  insertion  or  withdrawal  of  a  spindle  with  helica, 
keyways  cut  in  it.  which  can  be  moved  backwards  and  forwards 
mside  the  pulley  shaft,  which  is  hollow.  The  grooved  end  of 
the  spindle  for  the  front  expanding  pulley  can  be  moved  in  and 
out  by     means  of  the  chain  wheel  and  gearing.      The  two 
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regfulating-  spindles  for  the  two  expanding  pulleys  are  g'eared 
tog'ether,  so  that  the  motion  of  one  bears  the  correct  ratio  to 
the  motion  of  the  other,  and  hence  the  diameters  of  the  pulleys 
are  always  kept  in  correct  ratio.  All  the  spokes  are  moved  in 
or  out  equally,  and  consequently  pulleys  of  true  polygonal  form 
but  changing  diameter  are  made  by  any  movement  of  the  act- 
uating spindles  or  draw  bars. 

In  the  S.  &  S.  variable  speed  gear  they  employ  a  very  short 
drive  between  the  two  expansion  pulleys,  the  S.  &  S.  being,  it 
is  claimed,  the  only  type  of  belt  pulley  that  can  be  connected  up 
in  this  way  and  produce  satisfactory  results.  The  reason  of  this 
is  that  they  do  not  depend  upon  the  sag  and  elasticity  of  the 
belt  for  the  grip,  as  their  expansion  pulleys  are  designed  to 
contribute  this  elasticity  themselves,  hence  they  have  all  the 
advantages  of  a  long  drive  on  short  centres,  each  size  allowing 
a  certain  amount  of  give  to  the  rim  sections,  proportionate  to 
the  amount  of  h.  p,  it  is  desired  to  transmit.  This  feature,  to- 
gether with  the  advantage  of  having  air  gaps  between  these 
said  rim  sections,  provides  for  any  irregularities  and  insures  a 
steady  tension  of  the  transmission  belt  at  every  portion  of  the 
range. 

The  Canadian  Branch  of  the  S.  &  S.  Engineering  Company 
are  preparing  to  manufacture  these  gears  in  fourteen  different 
sizes  capable  of  transmitting  up  to  128  h.  p.  at  a  ratio  of  ap- 
proximately 4  to  I.  Their  experience  in  England  has  enabled 
them  to  eliminate  all  minor  difficulties,  with  the  result  that  they 
guarantee  a  gear  that  will  run  right  and  possesses  many  advant- 
ages. 

MOTOR-GENERATOR  CONTRACT. 

The  Allis-Chalmers  Company  have  recently  been  awarded  a 
contract  for  three  motor-generator  sets  to  be  used  in  an  exten- 
sion of  the  works  of  the  Niagara  Electro-Chemical  Company  at 
Niagara  Falls,  N.  Y.  The  sets  are  of  the  synchronous  t)'pe 
operating  at  500  R.  P.  M.,  25-cycles,  2200  volts.  Each  set 
consists  of  three  machines,  the  synchronous  motor  being  coupled 
to  a  D.  C.  generator  at  each  end  by  means  of  flange  coup'ings. 
Each  D.  C.  machine  generates  current  at  a  maximum  pressure 
of  165  volts  and  has  an  output  of  200  k.w.,  the  voltage  being 
capable  of  variation  through  a  considerable  range.  The  sets 
have  four  bearings  and  the  design  is  such  that  either  D.  C. 
machine  can  be  disconnected,  in  case  rep  irs  are  necessary, 
without  interfering  with  the  operation  of  the  remaining  machine. 

The  service  which  these  sets  have  to  perform  is  exceptionally 
severe,  as  the  load  is  continuous  day  and  night  for  several 
weeks  at  a  time,  without  opportunity  for  a  shut  down  of  any 
kind.  The  current  is  used  for  the  electrolytic  reduction  of 
metallic  sodium  from  sodium  hydroxide,  and  the  process  is  an 
uninterrupted  one.  Each  d.c.  generator  furnishes  current  to  a 
series  of  pots  in  which  the  electrolytic  reduction  is  carried  on, 
and  by  using  three-machine  sets  the  voltage  on  the  series  of 
pots  supplied  by  any  machine  can  be  varied  independently,  thus 
giving  a  decided  advantage  over  a  single  d.c.  machine  of  twice 
the  output. 

Each  set  will  be  provided  with  a  three  panel  switchboard,  one 
a. c.  motor  panel  and  two  d.c.  generator  panels.  The  sets  will 
be  arranged  for  starting  from  the  d.c.  end  and  the  synchronous 
motors  will  he  excited  from  the  d.c.  machines.  Power  for 
operating  will  be  supplied  from  the  large  plant  of  the  Niagara 
Falls  Power  Company. 


PERSONAL. 

Mr.  Charles  Brandeis,  electrical  and  mechanical  engineer, 
Montreal,  has  gone  to  Havana,  Cuba,  on  a  two  weeks  trip. 

Mr.  R.  H.  Eldon,  B.  A.,  has  been  appointed  Principal  of  the 
Toronto  Technical  School,  in  succession  to  Dr.  W.  Fakenham, 
who  is  now  Dean  of  the  Faculty  of  Education  of  the  University 
of  Toronto. 

Mr.  Arthur  Lineham,  who  has  occupied  a  responsible  position 
with  the  British  Columbia  Electric  Railway  Company  for  the 
past  fifteen  )'ears,  has  tendered  his  resignation  to  engage  in  the 
real  estate  business. 

Mr.  E.  Irving,  manager  of  the  Sunbeam  Incandescent  Lamp 
Company  of  Canada,  was  in  Chicago  for  a  few  days  recently 
attending  the  Electrical  Trades  Exhibition. 


Application  lias  been  mack  to  wind  up  the  British- 
Canadian  Engineering-  Companv,  orc^anizcd  in  Toroiilo  a 
couple  nl  months  ago. 
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MUNICIPAL  PLANT  SHOWS  A  DEFICIT. 

The  Ottawa  Electric  Commission  has  reported  that  the  deficit 
for  the  half  year  ended  November  30th  was  $2,658.  The  plant 
has  2,173  customers.  Merely  a  fraction  of  the  ratepayers  of 
Ottawa  benefit,  but  all  are  privileged  to  share  in  making  good 
the  loss. 


CALENDARS. 

The  customers  and  friends  of  the  Conduits  Company,  Limited, 
manufacturers  of  "Galvaduct"  and  "Loricated"  conduits, 
Toronto,  have  been  favored  with  a  combinec}  desk  calendar  and 
thermometer,  accompanying  which  is  a  neat  little  booklet  ex- 
tending their  best  wishes  for  a  Prosperous  and  Happy  New 
Year,  and  expressing  their  appreciation  of  the  many  courtesies 
they  have  received  during  the  year. 


TRADE  NOTES. 

The  Chase-Shawmut  Company  have  recently  disposed  of  their 
patented  switchboard  interests  to  James  S.  Pennefather,  of 
New  York. 

The  Wire  &  Cable  Company,  Montreal,  have  been  awarded 
the  contract  for  the  necessary  telephone  wires  and  cables  and 
fire  alarm  wires  and  cables  for  the  City  of  Edmonton,  Alberta. 

The  Canadian  General  Electric  Company  announce  that, 
owing  to  recent  advances  in  the  cost  of  raw  materials,  they  have 
been  compelled  to  withdraw  all  discounts  applying  to  general 
supplies  and  materials  listed  in  their  catalogue  and  to  revise 
their  price  list  based  on  present  conditions. 

The  Piqua  Blower  Company,  of  Piqua,  Ohio,  is  being  incor' 
porated,  with  a  capital  of  $50,000.  This  company  will  take 
over  the  interests  of  the  Piqua  Foundry  and  Machine  Company, 
and  will  make  a  specialty  of  the  manufacture  of  Positive  blow- 
ers and  gas  exhausters  as  developed  by  the  latter  company 
during  the  past  two  years. 

Another  large  order  for  Shawmut  soldered  rail  bonds  has 
recently  been  placed  with  the  Chase-Shawmut  Company,  of 
Newburyport,  by  the  Northern  Electric  Company  of  Chicuo, 
California.  This  order  is  for  138,855  bonds  and  was  placed  in 
connection  with  two  other  orders,  one  for  33,500  bonds  and  the 
other  for  6r,ooo,  making  a  total  of  243,355  bonds. 

The  Canada  Metal  Company,  Toronto,  have  purchased  the 
Toronto  Ball  Grounds  occupying  s'/i  acres  adjacent  to  the 
Grand  Trunk  and  Canadian  Pacific  Railway  in  Parkdale,  and 
will  next  fall  commence  the  erection  of  two  bu  Idings  40  feet 
wide  by  500  feet  in  length,  the  railroad  site  being  run  between 
the  two  buildings,  which  will  be  of  concrete  fire-proof  con- 
struction, one  two  storeys  in  height  and  the  other  one  storey. 


Specifications  are  being  dra\^-n  up  for  a  new  electric 
lighting  .contract  in  Montreal,  to  take  etfect  upon  the 
expiration  of  the  present  contract  in  Decem,ber,  190S.  The 
new  contract,  it  is  proposed,  shall  cover  a  period  of  fif- 
teen years  and  must  include  public  lighting  by  arc  and 
incandescent  lamps,  as  well  as  electric  current  for  private 
consumers.  In  this  connection,  instructions  point  out  that 
the  city  at  present  makes  nse  of  1,520  arc  lamps,  go  incan- 
descent lamps  of  65  candle-power,  and  335  incandescent 
lamps  of  32  candle-power  for  public  lighting  in  streets, 
avcnaics,  lanes,  parks  and  other  public  places  in  the  city. 
As  a  guarantee  of  good  faith,  tenderers  will  have  to  make 
a  deposit  of  ^150,000  with  the  city  treasurer,  without 
wiiich  no  tender  will  be  taken  into  consideration.  If  this 
deposit  is  retained  for  any  length  of  time,  interest  at  3 
per  cent,  will  be  paid  tenderers  by  the  city.  Once  the 
contract  is  awarded,  it  will  mean  an  exclusive  contract, 
and  franchise  will  be  given  to  the  successful  tenderer  for  a 
period  of  fifteen  years,  dating  from'  .January  i,  1909.  A 
distinction  is  made  between  the  public  lighting  and  the 
supply  of  current  to  private  customers.  In  the  latter  case 
it  is  recognized  that  the  privilege  will  be  a  general  one, 
hut  the  proposed  contract  does  not  provide  for  an  exclu- 
.sive  franchise,  as  in  the  case  of  public  lighting.  It  is, 
however,  proposed  that  the  privilege  of  supplying  electric 
light  to  private  individuals  shall  cover  a  period  of  twenty- 
five  years,  in.stead  of  the  fifteen-year  franchise  for  street 
lighting. 
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ELECTRIC  WIRING  RULES  IN  TORONTO 


A  meeting  of  the  leading  electrical  firms  of  Toronto 
was  held  in  the  rooms  of  the  Employers'  Association, 
iS  N'ictoria  Street,  on  January,  9th.  It  was  the  out- 
come of  an  impromptu  meeting  suggested  by  one  or 
two  prominent  contractors  to  discuss  the  conditions 
generally  and  also  the  advisability  of  adopting  certain 
suggestions  contained  in  the  No.  8  Bulletin  issued 
by  the  Electrical  Department  of  the  Canadian  Fire 
I'nderwriters'  Association.  When  the  meeting  was 
called  to  order,  there  was  quite  a  representative 
gathering  of  the  electrical  trades  of  Toronto. 

Mr.  H.  F.  Strickland,  Electrical  Inspector  of  the 
Canadian  I-'ire  Underwriters,  was  requested  to  take 
the  chair.  The  chief  point  under  discussion  was  the 
advisability  of  adopting  a  suggestion  in  the  No.  8 
Bulletin  that  outlet  boxes  be  provided  for  all  outlets, 
the  result  being  that  the  suggestion  was  endorsed. 
It  was  then  decided  on  a  subsequent  resolution  that  the 
question  of  enforcing  these  boxes  be  held  in  abeyance 
until  a  later  date  when  some  approved  box  or  fitting 
would  be  placed  on  the  market  and  a  satisfactory 
selection  made  therefrom,  at  which  time  the  rule 
would  be  duly  enforced,  after  having  given  the 
trade  a  reasonable  notice. 

The  other  suggestions  in  the  No.  8  bulletin  were  all 
discussed  and  were  unanimously  accepted.  We  imt-Ier- 
stand  that  there  is  nothing  in  the  No.  8  bulletin  \\\[h 
the  exception  of  the  outlet  box  question  that  is  not 
provided  for  in  the  National  Code,  the  requirements 
being  more  or  less  an  interpretation  of  the  enforcement 
thereof.  By  way  of  explanation  regarding  the  use  of 
wire  for  inside  work,  the  Electrical  Inspector  stales 
that  properly  speaking  all  inside  wiring  should 
have  rubber  covered  wire,  except  in  very  dry  or 
inflammable  places  where  slow  burning  weatherproof 
is  probably  better  and  will  be  accepted. 

The  attention  of  the  Electrical  Trade  throui;lioiit 
the  country  is  directed  to  the  difference  between  slow 
burning  weatherproof  wire  and  ordinary  weatherproof 
wire.  The  class  of  slow-burning  weatherproof  wire 
which  is  called  for  is  that  which  is  finished  with  the 
braid  on  the  outside,  that  is  to  say,  it  has  a  smooth, 
hard,  black  finish,  to  which  lint  or  dust  will  not 
adhere.  In  other  words,  ordinary  weatherproof  wire 
is  to  be  entirely  excluded  for  inside  wiring. 

The  use  of  screws  instead  of  nails  for  knob  and  tube 
wiring  or  for  any  wiring  should  be  cat  ried  out  and  will 
be  enforced.  The  experience  of  the  Inspection  Depart- 
ment in  the  city  of  Toronto  and  elsewhere  shows  that 
naMs  are  not  strictly  a  first-class  job  and  many  cases 
are  found  where  poor  nails  are  used,  allowing  the 
knobs  to  be  bent  over  and  in  many  cases  split  or  other- 
wise damaged  by  the  use  of  the  hammer. 

It  is  advisable,  and  is  pointed  out  in  the  No.  8  Bul- 
letin, that  all  cellars  and  damp  places  should  be  wired 
so  that  brass  sockets,  flexible  cord  and  wall  brackets 
be  avoided,  the  advantages  of  this  being  obvious. 
There  is  no  doubt  that  there  is  a  certain  fire  hazard 
from  handling  such  fittings  in  damp  basements, 
especially  where  transformers  are  in  use,  and  it  is  ad- 
visable to  keep  all  cellars  and  such  places  wired  in 
such  a  way  that  the  lights  will  be  well  up  to  the  ceil- 
ing and  controlled  by  wall  switches.    The  general 


rule  in  the  No.  8  Bulletin  calls  for  condulets,  which 
it  is  claimed  are  practically  the  only  fitting  which 
complies  with  the  requirements.  The  suggestions 
contained  m  the  use  of  these  fittings  and  the  many 
applications  thereof,  have  proved  to  be  a  step  in  the 
right  direction. 

.Another  question  under  discussion  was  the  use  of 
different  colored  wires  in  connection  with  inside  wir- 
ing-, more  directly  in  relation  to  concealed  work,  the 
object  being  to  maintain  a  black  core  wire  as  the 
neutral  or  grounded  wire  on  all  installations  in  the 
city  of  Toronto,  the  object  being  to  provide  for  a 
possible  increase  of  voltage  which  is  likely  to  occur  at 
no  distant  date  in  the  city  of  Toronto.  Wiremen  will 
therefore  use  the  black  core  wire  as  the  neutral  or 
grounded  wire  and  in  putting  on  single  pole  switches, 
the  black  wire  will  pass  through  and  the  switch  will 
break  the  positive  wire.  By  adapting  a  black  core 
wire  for  the  neutral  and  any  other  color  the  wire  man 
may  desire  for  other  wires,  the  neutral  wire  is  always 
discernible.  The  question  of  having  the  electric  fixtures 
wired  in  the  same  way  by  the  electric  makers  is  to  be 
taken  up  by  the  Canadian  Fire  Underwriters,  so  that 
the  black  wire  will  be  maintained  throughout. 

Regarding  the  adoption  of  new  code  fuses,  the  ?ame 
bona-fide  arrangement  will  be  extended  to  contractors 
that  has  heretofore  characterized  the  Inspection  De- 
p.irtment,  namely,  that  they  can  use  up  what  they  have 
on  hand  in  the  way  of  plug  cut-outs,  and  while  the  250 
volt  current  may  be  applied  thereto,  it  will  only  be 
necessary  to  change  the  plug.  It  is  of  course  expect- 
ed that  contractors  will  not  use  their  plug  cut-outs  up 
on  new  work,  where  new  code  cut-outs  have  been 
specified,  but  will  exhaust  their  present  supply  on 
small  risks,  where  they  could  be  used  to  advantage. 

At  the  conclusion  of  the  meeting  it  was  moved  by 
Mr.  John  Taylor,  of  the  John  Ritchie  Company,  and 
seconded  by  Mr.  Shields,  of  W.  J.  McGuire  &  Com- 
pany, that  a  vote  ot  thanks  be  tendered  to  Mr.  M.  F. 
Strickland,  Chief  Electrical  Inspector  of  the  Canadian 
Fire  Underwriters,  for  his  earnest  work  on  behalt  of 
the  adoption  of  standardized  w'iring  rules. 

.AH  the  rules  of  the  National  Code  bearing  on  elec- 
tric wiring  and  other  general  work  are  now  pretty  well 
standardized,  and  with  the  co-operation  of  the  electri- 
cal contractors  and  others  interested,  the  Electrical 
Inspector  hopes  to  keep  all  rules  well  observed  and 
gradually  bring  the  electrical  trade  to  a  condition 
where  it  will  be  satisfactory  to  all  parties  interested 
and  thereby  reduce  the  fire  risk  and  make  it  thoroughly 
satisfactory  to  the  Fire  Underwriters'  Association. 

Bllletin  No.  S. 

Ill  issuing  tilis  Xo.  8  bulletin,  this  Department  desires  to  thank 
the  electrical  trade  for  their  co-operation  during  the  past  twelve 
months,  in  connection  with  the  standardizing  of  electrical  nork, 
and  to  submit  some  further  points  which  will  require  to  be 
standardized  to  comply  with  modem  requirements,  and  also  to 
prepare  for  what  is  inevitable  in  Toronto,  namelj-,  the  increas- 
ing of  the  lighting  voltage  from  what  it  is  at  present  to  240-480 
volt  three  wire  system. 

In  anticipation  of  this  increase  in  voltage,  we  desire  that  all 
sesuf  in  connection  with  incandescent  wiring  be  immediately 
substituted  by  new  code  standard  cut-outs,  equipped  with  ap- 
proval enclosed  fuses.    This  will  mean  so  far  as  the  city  of 
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■^oronto  IS  concerned,  the  complete  discarding  of  all  other 
styles  of  fuses.  In  factory  work  and  other  places  where  drop- 
lights  are  to  be  used,  the  use  of  fused  rosettes  is  to  be  entirely 
abandoned.  Generally  speaking,  the  observance  of  the  separa- 
tion of  wiring  In  conce  .led  work  will  have  to  be  more  carefully 
regarded,  and  while  we  will  not  expect  the  full  10"  between 
wires  of  opposite  polarity,  we  will  exp..  ct  that  the  wiring  in 
such  places  will  be  more  spread  than  it  is  at  present,  and  that 
the  rurmiiig  of  wires  underneath  bath-rooms,  where  they  are 
liable  to  come  in  close  proximity  to  water  pipes,  be  carefully 
avoided. 

Tne  foregoing  requirements  are  asked  for  immediately,  and 
we  beg  to  notify  all  parties  interested  that  on  and  after  January 
ist,  next,  that  the  use  of  nails  in  connect  on  with  insulator»  is  to 
be  discontinued,  and  we  expect  that  they  will  be  securely  fast- 
ened with  screws.  Also  the  use  of  ordinary  weather-proof 
wire  is  to  be  prohibitive  on  and  after  January  ist,  and  for  all 
inside  work,  slow  burning  weather-proof  wire  is  to  be  used, 
except  in  damp  places,  in  which  locations  approved  rubber 
covered  wire  may  be  used. 

Aerial  service  wires  in  pipe  or  otherwise  must  not  be  conceal- 
ed in  walls  or  partitions  before  entering  cut-out  and  switch.  A\\ 
branch  circuits  of  two  wires  from  centre  of  distribution  to 
lamps  should  consist  of  a  black  and  a  white  core  wire,  being 
colors  easily  distinguished,  the  black  wire  being  merely  main- 
tained as  the  neutral  01  grounding  wire  and  the  white  for  the 
positive,  so  that  the  mistake  of  placing  the  single  pole  switch 
on  the  black  wire  may  be  avoided. 

In  bath-rooms,  cellars  or  any  place  where  it  is  liable  to  be 
damp  or  where  a  person  is  liable  to  stand  and  touch  wires,  out- 
lets should  be  on  the  ceiling.  AH  electrical  c  ontractors  should 
endeavor  to  keep  the  receptacles,  sockets  and  fixtures  through- 
out an  installation  polarized,  so  that  the  black  or  neutral  wire 
shall  be  always  on  the  shell  side  of  the  socket  or  lamp.  Parties 
installing  electric  fixtures  are  strongly  advised  to  have  them 
thoroughly  inspected  and  contractors  are  urged  and  requested 
to  pay  particular  attention  to  the  making  and  finishing  of  joints 
uhder  canopies. 

Basements. — In  connection  with  lighting  throughout  base- 
ments, except  in  special  cases  where  circumstances  will  not 
warrant  it,  it  would  be  advisable  to  discard  the  use  of  brass 
sockets  and  ordinary  flexible  cord,  and  in  place  of  this  to  have 
lighting  throughout  basements  accomplished  by  suitable  recep- 
tacles on  the  ceiling  or  short  drops  with  hard  rubber  keyless 
sockets,  the  same  to  be  controlled  by  switches. 

The  grounding  of  conduit  service  pipes  requires  careful  at- 
tention. Under  ordinary  circumstances  the  code  I  equires  that 
the  ground  wire  sha'l  be  large  enough  so  that  in  case  of  any 
ground  in  the  pipe  taking  place,  it  will  be  large  enough  to  blow 
the  largest  fuse  in  the  circuit  w  thout  injury  to  the  pipe,  and  as 
the  wires  in  the  circuit  p  pe  are  directly  connected  to  the  street 
service,  it  would  rt quire  a  ground  wire  to  be  not  less  than  No. 
8  B.  &  S.  gjge.    This  rule  must  be  rigidly  observed. 

SPECIAL    RULES    GOVERNING    THE    INSTALLATION    OF  ELECTRIC 
SIGN  FLASHERS. 

The  following  rules  governing  the  installation  of  electric  sign 
flashers  and  o  her  commute  ting  devices  are  to  go  into  efFi  ct  on 
January  ist  next,  and  it  is  expt-cted  that  these  requirements 
will  be  closely  adhered  to. 

COMMUTATING  DEVICES — UNDER   I  25  VOLTS. 

ii  Mechanical  commutatlng  devices  must  be  mounted  on  an 
insulating  non-absorbent  and  fire-proof  hase  and  so  constructed 
that  no  part  of  their  mechanism  is  any  part  of  the  electrical 
circuit,  except  the  actual  switches  used  in  such  device. 

2.  Switches  of  such  device  must  open  twice  the  distance  that 
is  required  to  break  the  rated  lo  .d  and  must  be  able  to  operate 
for  one  hour  at  an  overload  of  100%  without  material  injury  to 
the  apparatus. 

3.  Must  be  so  constructed  and  connected  that  all  wires  lead- 
ing therefrom  break  double  or  triple  pole  or  more  than  six 
amperes  per  circuit. 

4.  Must  have  the  maker's  name,  together  with  the  rated  cap- 
acity in  volts  and  amperes,  clearly  shown  on  a  metal  name 
plate. 

5.  Parts  of  such  apparatus  carrying  current  of  opposite 
polarity  must  conform  to  rules — in  regard  to  separation  of  metals 
and  break  distances. 

6.  The  construction   of  all   switches  in   such  device  must  be 


such  that  they  will  carry  five  times  their  rated  load  without 
undue  heating  at  any  pDint. 

7.  Must  use  soldered  lugs  for  connecting  to  terminals  on  all 
oads  greater  than  15  amperes. 

8.  Must  be  kept  properly  lubricated  and  cleaned  at  all  tirres 
and  surplus  of  oil  must  no'  be  allowed  to  at  cumulate  on  the 
apparatus  or  so  ik  into  the  base  supporting  the  device. 

q.  Must  be  enclosed  on  all  sides  with  a  fire-proof  case  and 
where  fire-proof  material  is  not  used  the  latter  must  be  protected 
with  a  fire-proof  1  ning. 

10.  Wiring  must  not  be  run  to  or  from  such  device  in  such 
manner  as  to  make  it  Table  to  injury  by  coming  m  contact  with 
the  moving  parts  of  such  device. 

11.  Must,  for  all  devices  under  250  volts,  have  double  pole 
cut-out  and  snap  switch  for  motor  driving  said  device,  mounted 
on  the  same  base,  and  over  this  voltage  individual  line  cut-outs 
and  knife  switches. 

12.  Must  not  be  installed  in  inaccessible  or  difficult  places 
to  be  gotten  at,  such  as  in  the  bottom  of  boxes,  under  show 
windows,  etc.,  and  rubbish  must  not  be  permitted  to  accumulate 
near  the  f\  <sher  case. 

13.  Must  be  protected  with  an  approval  service  switch  proper- 
ly  fused  to  the  rate  capacity  of  the  device. 

14.  Cut-outs  controlling  sub-circuits  must  be  within  10  feet  of 
the  commutating  device. 

15.  On  all  loads  of  more  than  60  amperes,  switches  must  open" 
one  additional  inch  for  each  30  amperes  over  this  amount  either 
in  one  break  or  a  number  of  series  breaks. 

16.  Commutating  devices  breaking  a  greater  voltage  than 
250  must  conform  to  the  foregoing  aud  such  other  rules  as  are 
required  for  this  voltage  in  curr«»nt  breaking  apparatus.  All 
breaks  must  be  8  inches  or  more  either  in  one  break  or  a  number 
of  series  breaks,  and  no  parts  of  such  device  can  be  less  than 
6  inches  between  metals  of  opposite  polarity  at  any  point. 

GENERAL. 

We  wish  to  again  remind  parties  interested  that  at  all  points 
where  wires  emnate  from  conduit  pipes  either  in  concealed 
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work  or  otherwise,  that  they  must  be  provided  with  an  approved 
fitting,  so  con-tructed  that  each  wire  will  leave  separately  and 
be  insulated  from  one  another  by  a  non-absorptive,  non-com- 
bustible  material,  there  being  such  devices  on  the  market  at 
the  present  time.  See  cuts  herewith  illustrating  methods  of 
using  these  devices. 


The  Saraguay  Electric  Light  &  Power  Company  have  pur- 
chased a  200  k.  w.  Westinghi'use  generator  direi  t  conneced  to 
a  cross-ci-mpound  condensing  steam  ei  gine  purchased  from 
Belliss  &  Morcom,  of  Birminjjham,  England. 

The  property  of  the  Southern  Light  &  Power  Company  at 
Erindale,  Ont.,  together  with  pole  lines  and  other  leal  estate, 
wh  ch  w^is  placed  on  the  market  as  the  lesult  of  the  liqui<>;<tion 
of  the  Yi  rk  County  Lo<in  Con  p  ry^  v  as  pur.  hast  d  by  the  Styrk 
Telephone,  Light  &  Power  Company  for  $47,500. 
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Plans  have  been  prepared  for  extending  the  electric  light 
plant  at  Edmonton,  Alta. 

The  Bcaudry  Gasoline  Engine  Company  has  been  regis 
icrcd  in  Montreal  by  Mr.  A.  Beaudry. 

Application  has  been  made  for  a  winding-up  order  lor 
the  Keystone  Engineering  Company,  Limited,  Toronto. 

The  James  H.  Wylie  Company  have  installed  an  electric 
plant  in  their  woollen  mills  at  Almxjnte,  Ont. 

Mr.  Charles  A.  Mackey  has  registered  the  business  of  the 
Centurv  Electric  Comipany,  electrical  contractors,  Mont- 
real. .J, 

Mr.  Willis  Chipmian,  C.E-,  of  Toronto,  has  recoirynended 
the  installation  of  a  combined  watervirorks  and  electric 
light  plant  at  Estevan,  Sask.,  at  an  approximate  cost  oi 
S63,ooo. 


Mr.  C.  Brandeis,  C.E-,  Montreal,  has  been  appointed 
consulting  engineer  for  the  British  North  American  Lumber 
Company  of  Quebec  for  the  installation  of  an  extensive 
lighting  plant. 

The  Perth  Pvlectric  Company,  Limited,  has  been  incor- 
porated at  Perth,  N.B.,  with  a  capital  of  J9iO<»  The. 
provisional  directors  are  Messrs.  S.  J.  Brown,  J.  W  Mc- 
Phail,  C.  L.  Olmstead,  and  George  E.  Armstrong. 

Notice  is  given  that  an  application  will  be  made  to  th» 
Manitoba  Government  for  an  act  to  incorporate  a  com- 
pany under  the  name  of  tiic  Suburban  Electric  Railwav 
Company,  with  power  to  construct  and  operate  a  line  or 
lines  of  railway  with  steam,  electric,  gasoline  or  other 
kind  of  motive  power,  for  the  conveyance  of  passengers 
and  freight  from  Winnipeg  westerly  and  northerly  to  a 
point  at  or  near  the  shore  of  T,akc  Manitoba,  in  the  pro 
vincc  of  Manitoba. 


SHEDRICK'S  ELECTRIC  LIGHT  CONTROLLER 

ELECTRICAL  MEASURING  INSTRUMENTS 
ELECTRIC  HEATING  APPARATUS 
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Caliadian  Agents  Whitney  Electrical  Instrument  Co. 
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MONTREftL 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


V.  O.  Box  448 


HALIFAX,  N.  S. 
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170  Pages,  Illustrated 


In  Strong  «^'loth  Binding 


'T'HE  preparatory  chapters  are  devoted  to  a  concise  explanation  ol 
'  the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 
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The  Reinforced 
Concrete  Pole 
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better  appearance 
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Messrs.  Horner  &  Watson  have  installed  an  electric 
plant  at  West  Shefford,  Que.,  and  will  light  the  streets. 

The  transfer  of  the  electric  light  plant  at  Carman,  Man., 
to  the  Corporation  was  officially  completed  last  month. 
The  price  which  the  town  pays  for  the  plant  is  119,877.17, 

Hon.  Peter  Mcl^aren,  of  Perth,  Ont.,  is  installing  an 
electric  plant  to  furnish  light  and  power  in  and  about  his 
home . 

The  Town  Council  of  Seaforth,  Ont.,  decided  against  the 
submission  of  a  by-law  to  the  ratepayers  guaranteeing  the 
bonds  of  the  Maitland  Power  Company  to  the  extent  of 
$50,000.  As  previously  announced,  this  comipany  propose 
developing  a  water  power  on  the  Maitland  river. 

Work  is  progressing  rapidly  on  the  surveys  for  the  new 
power  plant  at  Point  du  Bois  for  the  city  of  Winnipeg. 
All  supplies  are  now  shipped  from  Lac  du  Bonnet  station 
by  dog  team,  one  team  of  four  dogs  being  able  to  handle 
but  450  pounds  under  favorable  conditions.  The  difficulty 
of  getting  in  supplies  has  been  due  to  the  heavy  snowfall 
and  the  thin  ice  on  the  river. 

The  British  Columbia  Electric  Railway  Company  liave 
completed  the  extension  of  their  light  and  power  system 
to  Ladner.  The  work  covered  a  pole-line  of  twenty-two 
miles,  and  the  crossing  of  the  Fraser  at  New  Westminster 
was  a  difficult  piece  of  work,  owing  to  the  requirements 
of  the  Government.  At  this  point  the  line  may  boast  of 
being  the  highest  transmission  line  in  the  world,  two 
towers  being  three  hundred  and  twenty  feet  above  water- 


level,  with  a  span  of  two  thousand  feet  between  them. 
The  line  has  been  constructed  under  contract  with  Mr. 
Macdonald,  former  line  foreman  of  the  company,  and  its 
speedy  completion  is  a  credit  to  his  knowledge  and  skill 

Representative  Wanted  for  EleGtricity  Meters 

First  class  references  required.  Reiser  &  Schmidt,  Johajmi8Str«»«e 
20  Berlin  N.,  Germany. 
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Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 
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The  Local 
Hardware 


Man 


Is  one  of  the  first  to  know  of  jjj 
contemplated  building'  oper-  \\ 
ations.  His  favor,  his  "O.K." 
is  worth    having.    Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


E^lectrica^l  R^epa^irs 

The  Best  Equipped  and  Oldest  Firm  in  Canada 

Eieoiric  Repair  &  Gontracting  60. 

617  &  619  Lagauchetiere  St.       ■       MONTREAL       -       Bell  Telephone  Mala  217f 


THE  AUTO- 
SAFETY  SWITCH 

{Patented  August  1899,  October  1906. ) 

can  be  confidently  installed  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalities  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  Auto-Safety 
Electric  Switch  Company 

211  Board  of  Trade  BuUdIaz,  MONTREAL. 


ftmerican  Circular 

Loom  Gompanu's 


FLEXIBLE  CONDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

Montreal  Electric  Company,  "^lli^r"  Montreal 

Instant  shipment  made.  Large  stock  o  all  sizes  always  on  hand. 


xii 


SPARKS. 

riic  Cobalt  I'ovvii  Company,  I,iiiiitC(l,  was  rccciilly  in 
(orporatcd  liv  llic  Ontario  Government,  with        F  Reatli. 
A.  Brodcr,  C.  A.  Ikacli.  IV  C.  Heaeli  and  :\r   \\    Hi  aeli  as 
provisional  directors. 

Mr.  (i.  V.  Rcid,  snpennlmdent  of  llic  eleetrit  plant  at 
.\Ioosi:  Juw  ,  Sask  ,  lias  recently  tendered  his  resignation 
t"   accept    till;    pi)Mli"H    "I    Mipi  rililondcnt  (lie  flinlru 
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[lower  and  telephone  systems  at  Krnora.  On'  il^rv 
of  S2,ooo  a  year. 

An  electric  railway  running  through  Canarlian  territorv 
iictween  IJetroit  and  lJuffalo  is  said  to  ho  the  .scheme  be 
hind  the  application  of  the  Twentieth  Century  Transporta 
tion  Company  for  the  ferry  franchise  between  Windsor  and 
Detroit  The  proposed  route  of  the  line  is  said  to  bt 
througii  Uidgetown,  St  Thomas  and  Welland  to  the  Nia- 
'^i<y,\  li  Mill  H  I 
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Ihe  proposal  of  the  Hydro- Electric 
Power  Commission  in  respect  to  Niagara 
power  was  almost  unanimously  adopted  by 
the  municipalities  where  votes  were  taken 
on  lanuary  7th.  Hamilton, London, Strat- 
ford, St.  Thomas,  Guelph,  Gait,  Wood- 
stock, Ingersoll,  St.  Mary  s,  Waterloo, 
Preston,  Hespeler,  Toronto  Junction, 
Weston  and  Paris  voted  in  favor  of  enter- 
ing into  a  contract  with  the  Commission, 
while  a  negative  vote  was  given  by  the 
citizens  of  Brantford. 


MAGNIFICENT  CALIFORNIA 
TRAINS 

via  the  Chicago,  Union  Pacific  and  Nortli 
Western  Line.  The  "Los  Angeles  Lim- 
ited" to  Southern  California  and  the 
"Overland  Limited"  to  San  f-rancist  o  are 
considered  by  travellers  as  the  finest 
trains  leaving  Chicago.  Less  than  three 
days  to  California.  Draw.ing  room  and 
compartment  sleepers.  Buffet,  observa- 
tion and  dining  cars.  Trains  electric 
lighted  throughout.  "The  China  and 
Japan  Fast  Mail"  carries  Pullman  Stand- 
ard and  Tourist  Sleepers  to  all  California 
Coast  points.  Illustrated  California  liter- 
ature, folders  and  rates  to  be  had  on 
application  to  B.  H.  Bennett,  General 
Agent,  2  East  King  St.,  Toronto,  Ont. 
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LONG  STROKE  ENGINES 


We  manufacture  a  full  line  of  sizes  ot 
the  syle  of  engine  shown  in  cut,  either 
Corliss  type  or  with  Sweet  balanced 
valve. 

They  are  fitted  with  Kobb-.Armstrong 
automatic  governors,  giving  close 
regulation  and  high  economy. 
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bearings,  ensuring  positive  and  copious 
lubrication. 
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can  be  supplied  on  short  notice. 
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(.355   Carlton  Street.  Wirtnlpe*.  J  F,  PORTER.  Manager. 


January,  1907 


THE  CANADIAN  ELECTRICAL  NEWS 


"  XII 1. 
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MANUFACTURING  CO.,  Limited 
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TELEPHONES 

SWITCHBOARDS 

FIRE  ALARM  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES 


WRITE  US  FOR  PRICES. 


Head  Office  and  Factory  : 

Cor.  Notre  Dame  and  Guy  Streets,  MONTREAL 


Second  Edition,  Revised  and  Enlarged 


Price  $1.00,  Postage  Prepaid 
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By  Charles  Tripler  Child 
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THE  HOWANDWHY 
OF  ELECTRICITY^ 

BvCHARLESTRIPLERCHlLD 


\A/  HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
ananged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefilted  and  entertained  by  this 
book. 

co.vrsNrs.  , 
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THE  C.  H.  MORTMER  PUBLISHING  COMPANY 


"The  descriptions  are  helped  out  with  cuts  an4 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun. 

"We  can  unhesitatingly  recommend  this  boc^ 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Street 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  t.on,' 
technical  reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr  Child  enjoyed  a  high  teputa- 
tion  for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."— New  York  Tribune. 

"  In  spite  of  the  great  ma«s  of  electrics 
literature  already  exhisti'  g,  it  is  one  of  the  find 
good  hooks  of  its  kind.  *  »  *  It  will  findal 
large  circle  of  readers  on  its  evident  merits"  - 
Engineering  News,  New  York. 
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M  uiiDr6C6d6iii6(i  oner 

In  order  to  introduce  to  the  power  users  of  Canada  the  merits  of  Producer  Gas 
for  power  purposes,  and  to  show  our  unbounded  confidence  of  the  great  saving  that 
can  be  effected  by  our  Plants,  we  are  this  month  offering  to  supply 

FIVE  SUCTION  GAS  PLANTS 

of  value  up  to  $1,000.00  each 

FREE 

to  users  of  power  of  25  h.p.  and  over 

dividing  with  the  users  the  net  saving  effected  by  their  use. 

This  may  seem  an  impossible  offer  for  us  to  make,  but  it  has  not  been  made 
without  due  consideration  founded  upon  our  experience  of  the  economy  that  can  be 
effected.  We  have  supplied  some  of  the  largest  plants  in  Canada,  and  have  been 
awarded  a  diploma  and  medal  for  our  exhibit  at  the  1906  Toronto  Exhibition. 

All  that  you  have  to  do  is  to  fill  in,  cut  off  and  send  us  the  coupon  below  and 
you  will  receive  an  application  form  with  the  easily  fulfilled  conditions  clearly  defined. 

The  applications  will  be  considered  with  regard  to  the  economy  that  we  con- 
sider can  be  effected  in  each  individual  case,  and  secondly,  with  regard  to  locality. 

The  earliest  applications  will  receive  first  attention. 

THIS  OFFER  MAY  NOT  BE  REPEATED,  so  "DO  IT  NOW" 

The  Producer  Gas  Co. 

11  Front  Street  East,  TORONTO 


Date .  . 

To  the  Producer  Gas  Co.,  ii  Front  Street  East,  Toronto. 

Please  send  me  application  form  and  full  particulars  regarding^  above  oflFer  of  Free  Plant. 

I  Gas  .  -  II  r» 

—  use  Steam     Logme  of  Horse  Power. 

we  Gasoline 

Name  

Address  

I  N. 


In  addition  to  the  a-bove  offer  of  five  free  plants  we  are 
prepared  to  consider  and  offer  special  terms  in  all  cases 
where  a  sufficient  saving  can  be  effected. 
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PUBLICATIONS. 

The  Canadian  General  Electric  Company  have  placed  on 
the  Canadian  market  the  "Equoipoii?c"  telephone  arm, 
which  is  described  in  a  recent  pamphlet.  This  arm.  saves 
all  desk  room  and  is  a  very  convenient  arrangement.  The 
price  of  a  24-inch  arm  is  J4.50  and  a  30-inch  arm  55  «" 

Westinghouse  type  "C"  integrating  watt  meters  are  de- 
scribed in  a  recent  folder  published  by  the  Canadian  West- 
inghou.sc  Company,  Hamilton,  Ont.  The  induction  motor 
prijtciple  as  the  basis  for  its  watt  meter  design  was  first 
adopted  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  and  it  is  a  significant  fact  that  the  original 
design  has  remained  substantially  the  same. 

The  Chase-Shawmnt  Company  have  just  issued  their  new 
bulletin.  No.  36,  which  they  are  distril)uting  to  the  trade. 
This  is  a  twelve-page  pamphlet  in  which  is  listed  all  of 
their  lines  of  fuses  and  fuse  fittings.  The  new  N.  E.  C. 
single  pole  barrier  porcelain  bases  are  now  on  the  market. 
This  line  includes  both  the  30  and  60  amp.  classes  for  250 
and  600  volt  The  double  and  three  pole  100  amp.  N.  E. 
C.  porcelains  are  listed  here  as  well.  On  the  last  page  is 
listed  the  Shawmnt  extended  terminal  fuse,  which  they 
have  recently  put  on  the  market. 

The  "Canadian"  turbine  as  manufactured  by  Charles 
Barber  &  Sons,  of  Meaford,  Ont.,  is  very  fully  described 
in  a  new  catalogue  issued  by  that  firm,  who  have  now 
entered  upon  their  fortieth  year  as  manufacturers  of  turbine 
waterwheels.  They  point  out  that  in  1880  the  Dupont 
Powder  Company,  of  Wilmington,  Delaware,  had  18 
wheels  tested  in  Baltimore,  and  that  the  "Canadian"  tur- 
bine registered  the  highest  efficiency  in  this  test,  beating 
all  the  wheels  tested  at  Philadelphia,  including  the  Risdon 
wheel,  which  had  been  given  a  standing  of  87  per  cent, 
there.  The  latest  Holyoke  tests  show  that  they  work  well 
over  80  per  cent,  and  carry  this  over  the  full  working 
part  of  the  gate  at  constant  speed,  having  never  been 
beaten  in  a  practical  test. 


"Hawthorne  Works"  is  the  title  of  a  little  booklet  just 
issued  by  the  Western  Electric  Company,  of  Chicago,  for 
distribution  to  the  trade.  The  booklet  contains  a  descrip- 
tion of  the  new  works  of  this  company  at  Hawthorne, 
I'llinois,  for  the  manufacture  of  power  apparatus.  Since 
the  completion  of  this  new  plant,  the  company  are  in  a 
position  to  build  heavy  power  apparatus  and  switchboards. 
The  buildings  consist  of  office,  pattern  shop,  pattern 
storage,  foundry,  forge  shops,  and  machine  shops,  devoted 
to  the  manufacture  of  direct  and  alternating  current 
motors  and  generators,  and  cable  and  rubber  plants.  In 
addition  to  these  buildings,  there  is  a  gas  plant,  water 
tower,  power  plant,  two  crematories,  freight  house,  and 
round  house  for  locomotives.  The  illustrations  in  the 
booklet  .show  the  magnitude  of  the  works  and  the  splendid 
facilities  for  receiving  and  shipping  heavy  machinery. 


Tile  City  Commi.ssioners  of  Edmonton,  Alta,  have  been 
given  power  to  purchase  a  three-million  gallon  turbine 
pump  for  the  waterworks  .system. 

The  Town  Council  of  Brampton,  Ont.,  have  made  a  new- 
contract  with  the  Brampton  Electric  Company.  The  agree- 
ment will  come  into  force  July  1st,  1907,  for  a  term  of 
five  years,  renewable  at  the  end  of  that  time  for  another 
five  years  under  the  same  conditions,  unless  either  one 
party  or  the  other  has  given  si.\  months'  notice  to  ter- 
minate it.  The  agreement  provides  that  the  lights  shall 
be  kept  burning  in  the  streets  "from  dark  until  1.30  a.m. 
on  each  dark  and  cloudy  night,"  and  "in  any  event  on 
281  nights  in  each  and  every  year  of  the  said  term,  it 
being  understood  and  agreed  that  the  said  lights  shall  be 
kept  lighted  and  burning  on  every  night  when  and  so  long 
as  the  moon  is  not  shining,  and  when  even  though  it  may 
be  in  the  light  of  the  moon,  the  same  is  obscured  bv 
clouds."  The  contract  calls  for  33  arc  lights  and  32  in- 
candescent of  32  candle-power  in  the  streets.  The  amount 
to  be  paid  the  Electric  Company  by  the  town  has  been 
fixed  at  $2,250  per  year,  paid  rjuarterly. 


ESTABLIiiHEU  ■l4«. 

BR  A  DSX  RE  EX'S 

Capitkl  knd  Surlpus,  $1,500,000. 
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THE  BRADSTREET  COMPANY  fathers  infor- 
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by  the  merchants,  for  the  merchants.  In  proctirin^, 
fiUytut  and  promuieatins  infortnation,  no  effort  is 
nwad.and  no  reasonaole  expense  considered  too  ^reat, 
tBat  the  resohs  may  justify  its  claim  as  an  authority  on 
all  naktters  aflectinc  commer<;ial  affairs  and  mercantile 
cndk  Its  office*  and  connections  have  been  iteadily 
otcndad,  and  it  fnmisbes  information  concerning  mer- 
cantile persons  throughout  the  civilised  world. 

Safaaoriplions  are  based  on  the  service  furnished,  and 
ar*  available  ooly  by  reputable  wholesale,  jobbing  and 
■anolactariDf  concerns,  and  by  responsible  and  worthy 
fiouicial.  Judiciary  and  business crrporations.  Specific 
tetmi  may  be  obtained  by  addressing  the  company  Of 
any  of  its  ofica^.    Correspondence  invited. 

THB  BRADSTREET  OMPANY. 
Orrises  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Otuwa,  Ont.;  Quebec, 
Oac;  3t.  John,  N.  B.     Toronto.  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man.;  Calgary  Alta. 
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-^^txpert  Electrician 
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MIDLAND  ELECTRIC  CO.,  -  MONTREAL 
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ELECTRICAL  COyDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

ITiccs  with  full  infortnalioa  od  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 
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Transformers 


TYPE  C— CORE  TYPE 


Each  Type  has  its  Merits,  the  choice  remains  with  you. 


TYPE  OD— SHELL  TYPE 


Whichever  you  choose  will  be  a  "Westing house"  with  all  the  name  implies. 

Canadian  Westinghouse  Co.,  Limited 

Generatl  Offices  and  Works,  Hatmilton,  Ontatrio 

For  Pairticxilars  Address  Nearest  Office 
Traders  Bank  Building.  Sovereign  Bank  of  Canada  BIdg. 

Toronto  Hamilton  Montreal 

152  HoLStings  Street  922-923  Union  Bank  Building         134  GroLnville  Street 

Vancouver  Winnipeg  HaLlifa^x 
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Montreal 

732  Dorchester  St 
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TEI^EGRAPH  INSTRUMENTS    (g)  xc.pbon. m^„o. 


^70UR  ELtGTRIGflL  SUPPLY" 
 HOUSE  
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WE  RECOMMEND 
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Antl- 
Friction 


For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syrac\ise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 

33-40  DuDdas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


Dunamos  and  Motors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltag'e. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  mai<e. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUKIGIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with  ^ 

THE  UNITED  ETECTRIC  COMPANY,  Limited,  TORONTO 


r 


CaLi\aLdiai\  White  Comparvy,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NOR.TH  AMERICA  BUILDING 

MNGINMMRS  AND  CONTRACTORS 

FOR 

Steam  tt.nd  Electric  RsvilroBLds:  Electric  Light  BLnd  Power  PIa.nts:  Building  Con- 
structiorv:  Water  ek.nd  Gbls  Works:  Docks.  HsLrbor  Works,  etc:.,  etc. 


i  J.  a.  WHITE  <S  COMPANY,  ISC-, 
'  New  York  City 


CORRESPONDENTS 
J.  a.  WHITE  <S  COMPANY,  LIMITBD. 
Loadoa,  Eaelaad 


WARING- WHITE  BUILDINO  CO. 
Loadoa,  Eaglaad 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT' HAVE  YOU  FOR  SALE  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YO^'" 

We  Have  the  Lftrgest  Electrical  Repair  Shop  in  Canada 

FRED.  THOMSON  &  CO.  / 

LONG  DISTANCE  PHONE  MAIN  3149 


770-772-774  CRAIG  STREET, 


MONTF 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


SEVENTEENTH  YEAR  TORONTO,  MONTREAL  -    FEBRUARY,  1907    -  WINNIPEG,  VANCOUVER  Per  Ye 

"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKoLse,  Mvilti  PKa^se, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cxirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 


CANADA  WATER  TUBE  BOILERS 


PURIFY    FEED    WATER.  EASILY  CLEANED 

SUPERHEAT   STEAM  PERFECT  COMBUSTION 


SEE  BULLETIN  NO.  32 


CANADA  FOUNDRY  COMPANY,  LIMITED 

Heacd  Office  and  Works:  TORONTO,  ONT. 

BRiiNCH  Offices—  MontreaLl  Halifax  Ottawa         Winnipeg         Vancouver  Rossland 


THE  CANAblAiN  ELECTRICAL  (NEWS 


jAnuarv.  IQ07 

P'ebruary,  1907 


K.  N.  Phillips,  Presidpt 


F.  PIIK  El[ 


(LIl/CITEID) 

MONTR&f^b  TORONTO 


FOR  THIS  SMALL  SUM  THE 

MllliUFACIUR[R.od  SUPPLY  MERCHANI 

mfty  keep  posted  od  now  openlofrn 
toT  trade. 

Vll  CANADIAN  CONTRACT  RECORD 

reporu  weekly  aJI  projects  building  and  oiher 
coDstrnctloD  works  throui^houl  CaiiMdft  aa  well 
an  oflw  boslneas  ent«rpri9efl. 


8«nd  your  name  and  address  with  (2  for 
a  year's  MbacrlpUoD  to 

GaoadiaD  Contract  Record 

Toronto,  Montraal,  Winnipeg,  and 
^2  Vancouvar  $2 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag^o  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF^ 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


261-287  Devonshire 
4.5  WithroD  St. 


For  your  present  Requirements, 


ROSETTES 


TRADE 


Manufactured  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


CODE  word:  list  no. 

Callpot                Cleat  S70-D 

Caller  Conccaled  sri-n 

Called  Moulding 


One  Piece 
Fuseless  Cleat  Rosette 


CODE  WORn 

Collar 


I-IST  NO 

703 


Packed  20  in  paper  box. 
Standard  package  500. 


MONTREAL,  CANADA 


=  MARK 


Approved  by 

The  Electrical 

Inspection  Bureau 

and  Testing  Laboratory 


/'A  TEXT  APPLIED  FOR 


J.  A.  DAWSON  &.  CO.,  Agents 

293  Craig  Street  West  -         -         -  MONTREAL 
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CAT.  NO.  016KC 


BENJAMIN 
WIRELESS  CLUSTERS 


National  Code  Standard 


With      Turn-Down    Feature  " 
Three  Deg^rees  of  Illumination 


Centre  Light  Only 
Side  Lights  Only 
Centre  and  Side  Lights 


Write  For  Our  New  Catalog  C-17 


BENJAMIN  ELECTRIC  MFG.  CO. 

64  York  Street   -  TORONTO 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power^Purposes. 

THE  WIRE  AND  CABLE  COMPANY,  -  -  ■ 


MONTREAL 


Oneida  Galvanized  Chain 

For  Arc  and  Incandescent  Lamp  Suspension 


Send';  for  free  sa.mple  to  ha.ng 
one  lamp  staling  length  required 


MaLi\\ifa.ct\ired  by 


ONEIDA  COMMUNITY,  Limited 

NIAGARA  FALLS.  ONTARIO 
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^^SHAWMUT 

Enclosed  Fuses 

ABSOLDTELY  RELIABLE 

National  Electrical  Code  Standard 


Fuses 


Bases 


PORCELAIN  CITOITS 


EVERYTHING 
UP-TO-DATE 

JUST 
PUBLISHED 

NEW  BULLETIN 
\    NEW  PRICES 
NEW  DISCODNTS 


Do  You  Need  a  Copy  of 

BULLETIN  NUMBER  36? 


Chase-Shawmut  Co. 

NEWBURYPORT,  MASS. 
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SPARKS. 

The  Northern  Electric  &  ManufacturiBg  Company,  of  Mont- 
real, have  established  a  branch  at  Winnipeg. 

The  Alvinston  Power  Company,  of  Alvinston,  Ont.,  are  ex- 
tending their  plant,  and  are  in  the  market  for  a  new  engine 
and  generator.    Mr.  H.  R.  Carruthers  is  manager. 

The  Hamilton  Anchor  Company,  Hamilton,  Ont.,  report  a 
steadily  increasing  demand  for  their  anchors,  which  are  giv- 
ing general  satisfaction.  This  is  strictly  a  Canadian  com- 
pany and  well  deserving  of  the  patronage  of  Canadians. 

The  suit  of  Barry  &  McMordie,  contractors,  against  the 
Electrical  Development  Company  of  Ontario  has  been  settled 
out  of  court.  The  action  was  for  the  balance  of  the  contract 
price  for  building  the  company's  coffer  dam  and  for  extras 
in  the  work. 

Mr.  T.  W.  Kneeland,  of  Malone,  N.  Y.,  representing  the 
Gaspereaux  Power  Company,  is  now  building  a  power  house 
at  White  Rock  Mills,  about  four  miles  south  of  Port  Williams, 
N.  S.  He  has  made  contracts  to  light  the  towns  of  Wolfville 
and  Kentville. 

It  is  understood  that  the  Minister  of  Inland  Revenue  will 
introduce  legislation  at  the  present  session  of  the  Dominion 
Parliament  to  provide  for  a  Government  inspection  of  meters 
used  in  connection  with  the  supply  of  electricity  for  power 
purposes,  as  is  now  done  in  the  case  of  electric  light. 

The  Civic  Island  Committee  of  the  Toronto  City  Council 
recommended  that  the  lighting  plant  at  the  Island  be  dis- 
pensed with.  The  cost  last  year  for  38  lamps  was  $1,315, 
whereas  the  Toronto  Electric  Light  Company  agreed  to  sup- 
ply the  same  number  of  lamps,  giving  25  per  cent,  more  light 
and  an  all-night  service,  for  $1,104. 

The  Evans  Rotary  Engine  Company  of  Canada,  Limited, 
has  been  granted  an  Ontario  charter,  with  a  capital  of  $250,- 
000,  and  head  office  in  Toronto.  This  company  projioses  to 
manufacture  the  Evans  rotary  engine.  The  provisional  direc- 
tors include  J.  M.  Evans,  mechanic,  Kenneth  Rose,  consulting 
engineer,  and  J.  H.  Chewett,  civil  engineer. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 

THE  CANADA  METAL  CO. 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone  M  1729. 


"CALVADUCT'AND  "LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
D.  S.  I,etters  Patent. 


TORONTO 


CANADA 


Ple:ise  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

BUILDERS    FOR    CANADA  MONTREAL 


I  \ . 


SPARKS. 

The  Northwest  Electric  Company,  Limited,  of  Calgary  and 
Edmonton,  have  opened  a  branch  at  Medicine  Ilat,  which  will 
be  in  charge  of  Mr.  E.  W.  Turner. 

Mr.  S.  Sedziak,  member  of  the  International  Society  of 
Electrical  lingineers,  has  opened  a  class  in  the  Y.  M.  C.  A. 
at  Winnipeg  for  the  instruction  of  electrical  engineering 
students. 

The  following  officers  were  elected  at  the  annual  meeting 
of  the  Electrical  Construction  Company,  Limited,  of  Lon- 


February,  1907 

don,  Ont.: — President,  Dr.  J.  B.  Campbell;  Vice  President, 
VVm.  Ileaman;  Secretary,  A.  Gorman;  Directors,  W.  U.  Wort- 
man  and  J.  A.  Thomas.  Mr.  J.  T.  C'ahill,  who  has  been  act- 
ing as  manager,  was  permanently  appointed  to  that  position. 

A  special  meeting  of  the  directors  of  the  St.  Lawrence 
Power  Company  was  held  at  Ottawa  on  February  5th,  when 
the  resignations  of  two  directors  were  accepted,  and  ifr. 
George  G.  Foster,  K.C.,  of  Montreal,  and  Mr.  Stevens,  of 
Waterloo,  Que.,  were  elected  in  their  places.  Subsequently 
Mr.  Foster  was  elected  president,  in  place  of  Mr.  M.  P.  Davis, 
who  becomes  managing  director. 
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One  year  and  one  month  old  to-day 

No    Longer    An  Experiment 


'"sin*. 


'■'"UN.  -  CW^^*^ 


"BEST"  QUALITY 

has  overcome  the  natural  prejudice  against  a    New  Battery. 

—  ••BEST"  BATTERIES  

22  to  25  .Vmperes. 
For  Telephone  and  Ignition  Work. 


"  P  &  B  "  DRY  BATTERIES 

12  to  15  Amperes. 
For  Bells  and  Alarms. 


They  are  a  pair  hard  to  beat.  Our  Batteries  do  not  run 
down   in   stock.     Prices   will  interest  you. 


^AOE  IN  CANADA 


TORONTO 


For   sale    by  all    leading    dealers,  or 

The  Berlin  Electrical  Mfg.  Co.,  Limited 

4T4    KING    STREET    W.  -  -  TORONTO 
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GROGKER-WHEELER 


Water  Wheel, 
^Engine  and 

ALTERNATING  CURRENT    GENERATORS        Belted  Types. 


THE 

PACKARD 
ELECTRIC 
CO.,  Limited 

Manufacturers  of 


HEAD  OFFICE  AND  WORKS 

ST.  CATHARINES 


BRANCH  OFFICES 

MONTREAL  WINNIPEG 
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The  Highest  Commercial  Building 
in  the  British  Empire  Lighted  with 

SUNBEAM  LAMPS 


The 
Lamp 
of 

Qua-lity 


The 
High 
Priced 
Lamp 


The  Traders  Bank  Building. 


Is  Yours?  If  not  that  is  your  fault 

Ma.de  irv  Canada  by 

The  Sunbeam  Incandescent  Lamp  Go, 

OF  CANADA,  LIMITED 


Factory:  ST.  CATHARINES 


Main  Office  :  TORONTO 


SPARKS. 

A  number  of  Montreal  and  Ottawa  gentlemen  have  liad 
a  conference  with  the  Stratford,  Ont.,  Board  of  Trade 
with  reference  to  the  charters  held  by  the  board  for  elec- 
tric railways  in  the  district. 

The  Canada  Electric  Syndicate,  Limited,  which  will  carry 
on  operations  on  a  large  scale  in  Mexico,  have  engaged  Mr. 
W.  F.  Tye,  C.E.,  of  Montreal,  Que.,  to  superintend  the  en- 
gineering work.    Mr.  Tye  left  for  Mexico  on  January  14th. 

The  Winnipeg  Street  Railway  Company  has  issued  orders 


that  smioking  is  prohibited  in  any  part  of  tlie  cars,  and 
that  passengers  will  not  be  allowed  in  the  vestibules  so 
long  as  there  is  room  in  the  car. 

Another  company  recently  incorporated  by  the  Ontario 
Government  with  authority  to  distribute  electricity  for 
light,  heat  and  power  purposes  is  the  Iroquois  Pipe  Line 
Company,  Limited,  Chatham,  Ont.  The  capital  of  the  con- 
cern is  §100, 000,  and  the  provisional  board  of  directors 
consists  of  H.  D.  Symmes,  contractor;  W.  E.  Woodroof, 
barrister-at-law,  and  D.  A.  Coste,  oil  merchant. 
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SPARKS. 

The  annual  report  of. the  Ottawa  Electric  Eailway,  which 
was  recently  issued,  shows  the  gross  earnings  for  1906  to  be 
$525,746.09,  an  increase  over  the  previous  year  of  $76,112.62. 

Contracts  for  the  construction  of  the  dam  at  Eugenia  Falls 
for  the  Georgian  Bay  Power  Company  have  been  awarded  to 
Ithe  Ambursen  Hydraulic  Construction  Company,  of  Montreal, 
I  the  work  to  commence  not  later  than  May  1st.  The  dam  will 
be  about  540  feet  long  and  will  hold  back  approximately 
13,000,000  cubic  feet  of  water.  The  turbines  will  be  capable 
of  developing  1,500  horse-power. 


Tlic  ;iiiiiual  report  of  the  Toronto  Electric  Light  Company 
for  the  year  ending  December  Slat,  1906,  showed  an  income 
of  $899,578.56,  with  expenses  (including  interest  on  deben- 
tures) of  $562,847.64,  leaving  a  balance  of  profit  of  $.336,- 
730.92,  or  a  little  over  11.2  per  cent,  on  the  paid-up  capital. 
During  the  year  62,352  lamps  were  installed  and  2,020  horse- 
power of  motors.  With  the  introduction  of  Niagara  power  it 
is  expected  this  increase  will  this  year  be  materially  exceeded. 
In  moving  the  adoption  of  the  report  the  president  forecasted 
a  probable  reduction  in  prices  for  light  and  power  as  soon 
as  the  new  plant  is  working  smoothly. 


I 
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GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL    FEATURES : 

NOISELESS  RUNNING,  RICtDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,   CLOSE  REGULATION,  ETC. 


21  aad  42  x30  Vertical  Compouad  Ooldle  Corliss  Bnzlae 


The  GOLDIE  &  MgGULLOGH 

GO.,  Limited 

GALT  ONTARIO       -  CANADA 

Western  Branch  : 

248  McDERMOTT  AVE..  WINNIPEG,  MAN. 

QcEBEC  Agents:  ROSS  &  GREGG,  Montreal,  Que. 


"HUBBELL"  WIRE  LAMP  GUARDS 


ARE  THE  BEST 

Why? 


Because  they  do  not  depend  on  the 
lamp  bulb  for  support. 

They  fasten  rigidly  to  the  socket 
and  remain  in  a  straight  position. 

They  can't  touch  the  lamp. 


Codeword,  "Zaboxa."  List  Price,  $3  50  per  doz. 

Cat.  No.  11216  for  16  c.p.  lamp. 


Write  for  Discounts. 


R.  E.  T.  PRINGLE  CO.,  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 

ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT.  Wl  N  N I  PEG,  M  AN. 

Show  Room  :  16-18   Victoria  Sq.,  Montreal 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRAPt  MARK 
R-eg.  U.  S.  PaLtent  Office 


ri^IBS  ^3sriD  CABLES 


maintain  their  high  electrical  efificieacy  under  the  most  exact-  ■ 
ing  conditions.    They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  beingf  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  V.SJ^. 


THE  McVICKER 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

The  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us  for  more  information 


S 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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THE  S.  P.  S.  ELECTRICAL  CLUB. 

The  S.P.  S.  Electrical  Club  at  the  School  of  Practical 
Science,  Toronto,  was  organized  in  December,  1906. 
Its  organization  was  the  result  of  the  general  opinion 
among  the  senior  mechanical  and  electrical  students 
that  there  should  be  a  Club  of  this  kind  in  connection 
with  the  Faculty  of  Applied  Science,  whereby  subjects 


evening  of  every  second  Thursday.  The  first  three 
meetings  have  been  very  successful,  and  the  prestige 
the  Club  has  already  gained  augurs  well  for  the  future 
success  of  the  Club. 

Another  important  object  of  the  Club  is  to  further 
the  knowledge  of  the  members  in  practical  engineering, 
and  to  carry  out  this  idea  arrangements  are  made  for 


G.  P.  Coulter, 
Third  Year  Councillor. 


N.  P.  F.  Death,  C.  H.  Hutton, 

Fourth  Year  Councillor.    Third  Year  Councillor. 


F.  R.  Ewart, 
Vice-President. 


Wills  Maclachlan, 
President. 


J.  .C  Armer, 
Secretary-Treasurer. 


EXECUTIVE  COMMITTEE  OF  THE  S.  P.  S.  ELECTRICAL  CLUB. 


of  direct  interest  to  these  students  might  be  discussed. 
It  was  also  thought  that,  if  such  a  Club  were  formed, 
an  opportunity  would  thereby  be  provided  for  practice 
in  speaking  and  debating. 

An  organization  meeting  was  held  late  in  December, 
at  which  the  following  officers  were  elected  :  Honorary 
President,  Dr.  Galbraith  ;  President,  Wills  Mac- 
lachlan ;  Vice-President,  F.  R.  Ewart  ;  Secretary- 
Treasurer,  J.  C.  Armer  ;  Fourth  year  Councillor,  N. 
P.  F,  Death  ;  Third  year  Councillors,  G.  P.  Coulter 
and  C.  H.  Hutton. 

The  regular  meetings  of  the  Club  are  held  in  the 


the  members  of  the  Club  tp  visit  different  poW(eSr  anA 
n":a::.i.'tacturing  plants  in'the  city  and  vicmity  onfiiaiur- 
day  mornings  or  afternoons.  The  members  have  now 
visited  the  two  generating  stations  of  the  Toronto 
Electric  Light  Company,  the  waterworks,  and  the 
Davenport  transformer  station.  This  has  proved  a 
very  popular  policy,  as  is  evidenced  by  the  large  turn- 
out at  these  visits. 


The  amount  of  copper  in  use  on  the  lines  of  the 
American  Telephone  &  Telegraph  Company  is  now  in 
excess  of  166,500  tons. 
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ARMATURE  REACTION  IN  POLYPHASE  ALTERNATORS* 

Bv  L.  A.  Herdt,  McGill  University,  Montreal. 

In  a  paper  presented  at  the  nineteenth  annual  con-  Under    load    these    two    distinct  magnetomotive 

vention  of  the  American  Institute  of  Electrical  Engi-  forces,  namely,  the  field  and  the  armature  magneto- 

neers  in  1902  the  writer  advocated  a  method  for  the  motive    forces,   will  set  up  the  resultant  induction 

predetermination  of  alternator  regulation  based  upon  distribution.    The  regulation  of  the  alternator  evident- 

the  principles  laid  down  by  Blondel"  that,   when  an  ly  depends  on  the  change  between  the  no-load  induc- 

alternator  supplies  a  current  dephased  by  an    angle  <p  tion  and  the  induction  set  up  under  load.    Thn  change 

with  respect  to  the  internal  induced  electromotive  force,  from  the  no-load  induction  due  to  a  certain  value  of 

the  armature  reaction  may  be  considered  as  the  result  the  armature  magnetomotive  force  will  vary  with  the 

of  a  direct  reaction  produced  by  the  wattless  compon-  power-factor,   that  is,  the  induction  set    up  by  the 

ent  of  the  current  (I  sin  <(,),  and  a  transverse  reaction  armature  magnetomotive  force  varies  not  only  with 

due  to  the  watt  component  of  the  current  (I  cos  ,/,).  the  magnitude  of  the  magnetomotive  force  but  also 

The  object  in  writing  another  paper  on  the  same  with  the   position    this    magnetomotive  force  wave 

subject  is  to  outline  an  experimental  method  tor  the  occupies  relatively  to  the  field-poles, 

determination  of  the  regulation  of  alternators  under  While  in  induction  motors,  for  example,  the  distri- 

load,  based  on  the  above  theory.  bution  of  magnetic  induction  in  the  air-gap  can  be 

THEORY  OF  ARMATURE  REACTION.  taken  directly  from  the  distribution  of  the  magneto- 

In  a  distributed  armature  winding  type  of  alternator  motive  force,  for  the  gap  length  is  constant,  this  will 

when  the  field  magnets  are  excited,  the  field  magneto-  not  apply,  even  to  an  unsaturated  alternator,  for  the 

motive  force  will  set  up  in  the  air-gap  a  certain  indue-  induction  set  up  by  the  armature  magnetomotive  force 

tion  distribution.    This  distribution  is  approximately  will  invariably  depend  upon  the  relative  position  of 

sine  form,  but  depends  of  course  on  the  shape  of  the  the  armature  magnetomotive    force  wave    and  the 

pole-pieces  and  the  saturation  of  the  magnetic  circuit,  field  structure. 

The  flux  set  up  by  the  field  magnetomotive  force  re-  armature  reaction  with  inphase  current. 

volves  with  the  field  structure  and  its  distribution  i    n--       •     u                                   r  *u 

voives  Willi   inc     V  Pig  I  IS  shown  the  arrangement  of  the  armature 

remains  oracticallv  undisturbed  throughout  one  revo-  -i     r    »u        u        1*       *               1  .  i 

remains  jjiat-tK-ci                               b  coils  of  a  three-phase  alternator  (two  slots  per  pole  per 

lution,  as  with  a  distributed  armature  winding  the  re-  pj^^^^^ 

Itictance  of  the  masfnetic  circuit  for  any  particular  _          i   •            c                 »       t-      r  -ru 

luciani-c  ui  lilt  111  g                               J   f  Curve   I   is   the  field  magnetomotive  force.  The 

nosition  of  the  field  structure  is  practically  the  same.  .                  ^               c              j      j   u  -u 

posuiuii  ui  luc  iitiu                    I'            J  armature    magnetomotive  force  produced  by  three- 

With  respect  to  the  stationary  armature  windings  ^^^^^  ^^^^^^^^  assumed  of  sine  form  in  phases  I,  II 

the  field  flux  corresponds  to  an    alternating    flux,  ^j^^  particular  instant  stated  in  the  figure 

nitrinp^  throueh  the  armature  coils,  increasing  and  de-  .   r               .          _  j  •     u          -.u  ^.u    •  j  j 

culling  Liuuugii  111.-                       ,               b  j^Qj.  current  assumed  inphase  with  the  induced 

rrpaninp-  according"  to  a  sine  law.    The  field  flux,  and  ,    .         ^.       r          •      ,          1.              •  u..        1  j 

creasing  dcui^iumg      a.                                      ,  electromotive  force,  is  shown   by   the  right-angled 

the  field  magnetomotive  force  as  well,  can  be  repre-  n,  which  can  be  assumed  smoothed  out  to 

sented  jn  direction  and  magnitude  by  a  vector  of  con-  ^^^^^^-^^^^  ^  ^urve. 

«tant  lenp-th  revolvine  at  the  speed  of  the  field  struc-  ,^           ..u       •     »        /       c-                   j    \  ^u- 

scant  leugiii  icvuivmg  a          ^                                _  At  ay  other    instant   (see  Figs.  2,  3  and  4),  this 

tnrp  in  revolvine"  field  alternators,  or  fixed  in  space  in  .                 »              t          u           u     i-.^i  j 

lure  in  revuivmg  ncm  «  ^            ,  armature  magnetomotive  force  changes  but  little  and 

revolving  armature  alternators.  position  it  occupies  relatively  to  the  pole-pieces 

When  the  armature  carries  a  current,  the  armature  ^^^^.^^  unchanged,  assuming,  of  course,   that  the 

magnetomotive  force  set  up  by  three-phase  currents  in  ^^^^^  between  the  volts  and  the  current  is  not  altered, 

the  windings  is  also  an  alternating  function  whose  ^,    •    ,              ^      •    .u     •            .       1     j  u 

^             ,                r     •            .    ^  •     .1  The  induction  set  up  in  the  air-gap  at  no-load  by  the 

form  depends  upon  the  type  of  winding,  but  in  the  r        m         r  r-       ^  ■  ■ 

\.   ,                   ,          .  j-^r                 .  field  magnetomotive  force  (Curve  I  Fig.  i)  is  given  by 

ordinary  type  of  alternators  It  does  not  differ  very  much  °      tu-   a            1    i.^k    »i-  . 

^   -"^                                                           .  Curve  III.    This  flux  is  calculated  by  taking  at  every 

from  the  sine  curve.    The  armature  magnetomotive  .                                              ^          ^    .  ^ 

,  ,  .            ,  point  the  value  of  the  magnetomotive  force  acting  and 

force  can  therefore  also  be  represented  by  a  vector  re-  .               ,        .           •    ,            .  . 

,    ^  ,     e  ,j    ^     ^               J-  the  relutance  is  assumed  as  that  equivalent  to  the  air- 

volving  at  the  speed  of  the  field  structure;  the  dimen-  zr-       •       .            ,  u 

f    .                 ,        J          ^t.      ^        »u     r  ..L  Srap  alone.     (Experiments  that  have  been  carried  out 

sionofthis  vector  depends  on  the  strength  of  the  ^.    *^       .     ■  •  .  . 

.  .     .                   ,        ,  on  this  machine,  and  which  are  discussed  further  on, 

armature  current,  and  the  position  It  occupies  relatively  ,             r,         ,    ,  .  j  •  .u- 

„  .  .                    .     ,                  J        J  show  that  the  flux  calculated  in  this  way  comes  very 

to  the  field  magnetomotive  force  vector  depends  on  the  ,  , 

,     .    ,       ,     ,    ^                c  close  to  the  actual  distribution  determined  experi- 

phase  angle  between  the  induced  electromotive  force  .       x    t^.  . 

^            ^             ....  ,  .     ,                 ^  ^.             ,  mentally.)    The  flux  set  up  by  the  armature  magneto- 

and  the  current.    With  inphase  current  the  armature  .     r        •     .         .              xr     z^-,  ,. 

.    ^     .           t.  u-  motive  force  IS  shown  by  Curve  V .     (The  lines  across 

magnetomotive  force  rotates  ninety  degrees  behind  the  ,       ,           .    ,           ,  .  ,  ■       ,•  ,      ■  ,  , 

.      -         .1    .  •     •         J    .          •  I  the  slots  and  those  which  interlink  with  the  end  con- 
field  magnetomotive  force;  that  is,  in  quadrature  with  .                  ,        ,  r  , 

,  °                     ,         .    ^    ,            .   1  •  J    ,  nections  are  neglected  for  the  present.) 

it.    When  the  current  lags  ninety  degrees  behind  the  ^  ^ 

induced  electromotive  force,  the  armature  vector  is  at  Curve  IV  is  the  resultant  induction  distribution  due 
180  degrees  to  the  field  magnetomotive  force;  that  is,  '^^^  magnetomotive  forces  I  and  II.  From  this 
in  line  with  it  but  opposed  to  it.  For  other  phase  dis-  fi?"''^  shown  that  the  armature  magnetomotive 
placements  between  the  current  and  the  volts  the  f""""  inphase  current  sets  up  a  cross  flux  in- 
armature  lags  or  leads  the  field  magnetomotive  force  creasing  the  induction  in  one  side  of  the  pole-pieces 
by  an  angle  of  ninety  degrees  plus  the  angle  between  ^^'^  diminishing  the  induction  in  the  other.  A  change 
the  current  and  the  induced  electromotive  force.  '^e  distribution  of  magnetic  flux  is  thus  s.-t  up  by 
 -—  — — .  ,  , .,  . — — — :  —  the  armature  magnetomotive  force,  but  the  resultant 

I  "The  Empirical  Theory  of  Alternators,  A.  Blondel.  L  I  nJustne  Electnque,  1899.  _             _  _ 

♦Reprinted  from  the  Electrical  Review.  New  York.  total  induction  is  but  slightly  altered.    This  is  Specially 
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Fig.  I — Arrangement  of  Armature  Coils  of  a  Three-Phase  Alter- 
nator, ALSO  Distribution  of  Field  and  Armature  Magneto- 
motive Forces  for  Particular  Position  of  Firld-Poles 
at  a  Particular  Instant.     Inphase  Current. 


Fig.  2 — Showing  Rklatjve  Position  of  Field-Poles  and  Arma- 
ture Magnetomotive  Force  at  Another  Instant, 
Inphase  Current. 


J.    FIELD  M.M./r 

JL.   flHMftruHE  M.M.F. 


Fig.  3 — Relative  Position  at  Another  Instant.    Inphase  Current.        Fig.  4 — Relative  Position  at  Later  Instant.  Inphase  Current. 
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SO  with  alternators  having  chamfered  pole-pieces,  as 
with  inphase  current  the  armature  magnetomotive 
force  wave,  having  its  maximum  ordinates  between  the 
poles,  can  not  set  up  any  marked  effect  of  armature 
reaction,  the  reluctance  being  considerable. 

EFFECT  OF  LAGGING  CURRENT  UPON  ARMATURE  REACTION. 

In  Fig.  5  the  same  method  is  applied  to  determine 
the  distribution  of  armature  magnetomotive  force  when 
the  current  is  lagging  ninety  electrical  degrees  behind 
the  electromotive  force. 

The  distribution  of  magnetomotive  force  is  the  same 
as  that  for  inphase  currents  (see  curve  II,  Fig.  i). 
The  magnetomotive-force  wave,  however,  is  displaced 
by  ninety  degrees  from  the  position  it  held  for  similar 
values  of  inphase  current.  This  rotating  magneto- 
motive-force wave  is  now  at  180  degrees  to  the  field 
magnetomotive  force  and  opposes  it. 

The  induction  set  up  by  the  armature  magnetomotive 
force  with  quadrature  current  is  vastly  different  from 
that  set  up  by  inphase  current,  although  the  magneto- 
motive force  values  are  unchanged  for  equal  currents 
The  reluctance  of  the  magnetic  circuit  is  entirely  differ- 
ent from  that  of  the  inphase  current  ;  in  this  case  the 
maximum  ordinates  of  the  armature  magnetomotive- 
force  wave  act  over  the  pole  centres  and  the  armature 
magnetomotive  force  is  now  directly  opposed  to  the 
magnetomotive  force  ;  the  reluctance  of  the  magnetic 
circuit  is  that  of  the  machine. 

It  is  thus  shown  that  the  induction  set  up  by  an 
armature  magnetomotive  force  with  quadrature  cur- 
rents is  greater  than  that  set  up  by  an  equal  amount 
of  inphase  current,  also  that  the  effect  of  the  armature 
current  in  diminishing  the  no-load  induction  and  vary- 
ing its  distribution  depends  on  the  phase  relation  of  the 
electromotive  force  and  current. 

ARMATURE  REACTION  FOR  NON-INDUCTIVE  LOAD 
AND  INDUCTIVE  LOAD  THEORETICALLY  AND 
EXPERIMENTALLY  DETERMINED. 

The  effect  of  the  armature  magnetomotive  force  on 
the  no-load  induction  distribution  has  also  been  worked 
out  (i,  for  non-inductive  load,  Fig.  6  ;  2,  for  an  induc- 
tive load  of  power-factor  sixty-two  per  cent.,  Fig.  7). 

In  the  first  case  the  current  lags  behind  the  total 
induced  electromotive  force  by  twelve  degrees,  in  the 
second  case  the  current  lags  fifty-two  degrees.  The 
different  effects  of  the  armature  reaction  for  these  two 
particular  loads,  the  magnetomotive  forces  being  equal, 
are  shown  by  curve  V  on  both  figures.  The  effect  of 
the  lagging  current  in  diminishing  the  total  induction 
is  well  marked. 

As  previously  stated,  these  curves  are  all  calculated 
curves.  Experiments  were  carried  out  to  obtain  these 
curves  experimentally  and  to  compare  them  with  the 
calculated  curves. 

In  Fig.  8  is  shown  the  no  load  induction  distribution 
for  a  certain  value  of  the  field  magnetomotive  force. 

Curve  I  is  the  calculated  or  predetermined  curve  used 
before.  Curve  II  is  the  same  curve  obtained  experi- 
mentally. The  induction  distribution  with  non-induc- 
tive load  experimentally  determined  and  calculated  is 
shown  in  Fig.  9,  and  for  inductive  loatl  fifty-two 
degrees  lag  in  Fig.  10.  These  curves  show  that  the 
effects  of  armature  reaction  can  be  calculated  very 
closely. 


ARMATURE  REACTION. 

The  above  discussion  shows  that  armature  reaction, 
including  the  cross-magnetizing  effect,  the  demagnetiz- 
ing effect,  and  the  armature  leakage,  can  not  be  ex- 
pressed as  an  equivalent  reactance,  irrespectively  of 
the  lag  or  lead  of  the  armature  current.  Any  method 
to  predetermine  correctly  the  regulation  of  an  alterna- 
tor that  does  not  take  into  account  these  separate 
effects  of  the  armature  magnetomotive  force  must  be 
incorrect. 

When  the  armature  current  lags  behind  the  nominal 
induced  electromotive  force  by  an  angle  between  zero 
and  ninety  degrees  we  may  regard  the  armature  mag- 
netomotive force  as  made  up  of  two  components,  a 
quadrature  component  and  an  inphase  component. 

DIRECT  REACTION. 

The  quadrature  component  of  the  magnetomotive- 
force  wave  has  its  maximum  ordinates  over  the  pole 
centres  and  sets  up  the  demagnetizing  effect.  This  can 
be  expressed  either  in  ampere-turns  and  the  demag- 
netizing effect  measured  off  as  KNI  sin  <p,  <t>  being  the 
phase  angle  between  the  current  and  the  volts,  or  as 
an  equivalent  reactance  X,  and  thi..  multiplied  by  I 
sin  ,p,  the  quadrature  current  (I  sin  </>  X,  ),  will  give  the 
demagnetizing  effect.  The  value  of  X,  can  be  experi- 
mentally determined,  as  will  be  shown  presently. 

TRANSVERSE  REACTION. 

The  inphase  component  of  the  magnetomotive-force 
wave  has  its  maximum  ordinates  midway  between  the 
pole  centres  and  sets  up  the  cross-magnetizing  effect. 
This  is  equal  to  a  constant  X^  ,  and  this  multiplied  by 
I  cos  (j>  the  inphase  current  (I  cos  <^  X^  )  expresses  the 
cross-magnetizing  effect  due  to  the  inphase  current. 
The  value  of  X^  can  also  be  experimentally  determined. 

LEAK.\GE  REACTANCE. 

The  leakage  flux  encircling  the  armature  conductors 
is  entirely  independent  of  the  lag  or  lead  of  the  cur- 
rent, but  as  it  varies  directly  with  the  current  it  can  be 
expressed  in  the  form  of  IX3,  X,  being  an  equivalent 
reactance. 

EXPERIMENTAL  DETERMI.NATION  OF  X,,         AND  X.. 

Demagnetizing  Component  of  Armature  Reactance 
(  X,  ) — X,  can  be  determined  experimentally  by  work- 
ing the  alternator  on  a  purely  reactive  load  so  that  the 
demagnetizing  effects  of  varying  quadrature  armature 
current  with  full  field  excitation  are  determined.  It  is 
advisable  as  stated  to  determine  these  effects  with  full 
field  excitation  and  not  an  excitation  just  sufficient  to 
circulate  full-load  current  through  the  armature  short- 
circuted  as  is  ordinarily  done.  X,  is  essentially  vari- 
able for  different  armature  current  intensities  on 
account  of  the  saturation  of  the  iron. 

Cross-Magnetizing  Effect  of  Armature  Reaction 
(X^) — X^  can  not  be  taken  at  a  value  equal  to  the 
synchronous  reactance  X,  obtained  in  tha  test  with 
quadrature  current.  It  is,  however,  proportional  to 
X  ;  that  is, 

X-j  ri'liiclance  of  magnetic  circuit  fK'^les  placed  as  shown  in  Fig.  ii. 
Xi         rcluctance^of  magnetic  circuit 'poles  placed  as  shown  in  Fig.  u. 

Knowing  X_,  the  ratio  of  these  two  reluctances  is 
all  that  is  required.  This  value  is  determined  experi- 
mentally as  follows  :  A  search  coil  of  width  equal  to 
the  pole  pitch  and  encircling  the  armature  is  placed  in 
the  air-gap  and  connected  to  a  galvanometer  or  volt- 


Fig.  5. — Distribution  of  Armature  Magnetomotive  Force,  with 
Current  Lagging  Ninety  Electrical  Degrees  Behind  Electro- 
motive Force,  and  Resultant  Induction  Distribution. 


Fig.  6. — Armature  Magnetomotine  Force  for  Non-Inductive  Load, 
and  Resultant  Induction  Distribution. 
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Fig.  8. — No-Load  Induction  Distribution. 


Fig.  7. — Armature  Magnetomotive  Force  for  Inductive  Load  of 
Power-Factor  0.62, ^  and  Resultant  Induction  Distribution. 
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Electrical  Degrees 

Fig.  9. — Non-Inductive  Load  Induction  Dis- 
tribution.   Twelve  Degrees  Lag. 
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meter  ;  the  fields  are  excited.  A  direct  current  equal 
to  I  maximum  value  is  passed  tn  phase  I,  and  half 
maximum  values  in  phases  II  and  III  ;  the  poles  are 
placed  first  in  position,  relatively  to  the  search  coil, 
as  shown  in  Fig.  11,  the  armature  current  is  reversed 
or  broken,  the  poles  are  then  placed  in  position  relative- 


45  90  135 

Electrical  Degrees 
Fig.  10. — Inductive  Load  Induction  Distribution  Fifty- 
two  Degrees  Lag.    Power  Factor  0.62. 

ly  to  search  coil  as  shown  in  Fig.  12  and  the  armature 
current  again  broken  or  reversed.  The  ratio  of  the 
deflections  of  the  galvanometer  or  voltmeter  is  the 
ratio  referred  to  above.         is  thus  obtained. 

Armature  Leakage  Flux  (X3) — This  flux  can  be  de- 
termined theoretically  but  with  difficulty.  Experiment- 
ally it  can  be  determined  by  measuring  the  reactance 
per  phase  ot  alternator  with  field  magnets  removed. 

The  reactance  X,  obtained  in  this  way  multiplied  by 
the  armature  current  I  gives  the  value  of  the  electro- 
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Figs,  ii  and  12. — Search  Coil  Test  for  Obtaining  Ratio 
OF  the  Reluctance  of  the  Magnetic  Circuit  for 
the  Two  Particular  Positions  of  Field 
Structure  Shown. 


motive  force  of  self-induction  set  up  (IX^).  The  elec- 
tromotive force  acts  in  quadrature  with  the  current. 

ALTERNATOR  DIAGRAM. 

Using  the  values  so  obtained  for  the  demagnetizing 
and  cross-magnetizing  components  of  synchronous 
reactance,  and  for  armature  leakage  reactance,  the 
following  diagram  properly  expresses  the  relation  of 
electromotive  forces  and  current  in  the  armature  of  an 
alternator  under  load. 

The  line  ON  represents  in  direction  and  magnitude 
the  field  flux  ;  this  field  flux  sets  up  to  total  induced 
electromotive  force  (E,,)  ;  that  is,  the  no-load  electro- 
motive force. 

=  resistance  of  armature. 

X3  =  reactance  due  to  leakage  flux  alone. 

Ira  =  the  electromotive  force  of  resistance  drop 
set  off  on  the  current  line. 

N 


Fig.  13.— Relation  of  Electromotive  Forcfs  and  Current 
IN  Armature  of  Alternator  under  Load. 
Power  Factor  =  cos  O. 

1X3  =  the  electromotive  force  set  off  at  right  angles 
to  the  current. 

IZ  =  drop  due  to  leakage  reactance  and  armature 
resistance. 

I  sin  </>  X,  =  drop  of  potential  due  to  the  demagnetiz- 
ing effect  of  the  quadrature  armature  current  that  is 
set  along  E„  line  and  opposing  it. 

I  cos  <i>  X^=the  electromotive  force  set  up  by  the 
cross-magnetizing  effect  of  the  inphase  armature  cur- 
rent ;  this  is  set  off  at  right  angles  to  E,,. 

Combining  all  these  electromotive  forces,  the  termi- 
nal voltage  E  is  obtained. 

This  iriithod,  applied  to  a  number  of  alternators,  has 
been  found  to  give  very  accurate  results.  The  appli- 
cation of  this  method  to  a  number  of  alternators  will 
be  discussed  in  a  paper  to  appear  shortlv. 


Engines  are  now  being  used  on  the  Canadian  Pacific 
railway  in  which  great  economy  in  coal  is  effected  by 
superheating  the  steam  used.  Simple  engines  with  the 
superheater  are  doing  the  same  work  as  compound  engines 
without  superheat,  and  in  the  best  instanced  with  three- 
fourths  of  the  coal  consumption. 

Incandescent  Lamps. — Herr  Tcichmuller  collects  the  fol- 
lowing as  being  the  consumption  of  electrical  energy  by 
the  different  electrical  incandescent  lamps  now  in  current 
use  :  Carbon  filaments  3.2  and  3.5  watts  per  Hefner 
candle  (equal  3.65  to  3.9  watts  per  British  standard 
candle);  tantalum  lamps,  1.76;  osmium  lamp,  1.5;  zirco- 
nium-carbon, 2.44;  zirconium  lamp,  i;  and  the  new  "metal- 
filament"  may  possibly  bring  this  down  to  0.5. — The  Gas 
World. 
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A  TROLLEY  PROPELLED  TUGBOAT. 

One  of  the  most  interesting  vessels  in  America  is  a 
small  tugboat  belonging  to  the  Canadian  Niagara 
Power  Company,  of  Niagara  Falls,  Canada,  which  is 
operated  by  electricity,  secured  through  an  overhead 
wire,  the  electric  current  being  secured  in  the  manner 
of  street  railway  trolley  cars. 

The  hull  is  of  wood,  40  ft.  long,  10  ft.  beam,  6  ft. 
draught.  The  propeller  is  of  steel,  5  ft.  in  diameter, 
attached  to  a  propeller  shaft  6  in.  in  diameter,  the  pro- 
peller being  fitted  to  shaft  with  taper  fit  and  feather 
key  secured  with  brass  nut.  The  electrical  equipment 
consists  of  a  125  k.  w.  air  blast  transformer  with  ratio 
of  reduction  1,100  volts  to  220  volts.  There  are 
several  low  voltage  taps  on  the  transformer  which  are 
used  for  bringing  the  motors  up  to  speed  or  for  run- 
ning at  a  reduced  speed.  There  are  two  motors, 
known  as  Westinghouse  No.  106  alternating  current 
design  to  develop  75  h.p.  each  at  a  speed  of  1,050 
revolutions.  The  motors  are  geared  to  the  extension 
of  propeller  shaft  through  pinions  and  gears  having  a 
ratio  of  16  to  66,  thus  at  full  load  the  motors  will 
develop  150  h.p.  at  about  1,000  revolutions  of  arma- 


switches,  circuit  breakers,  etc.,  are  installed  in  the 
1,100-volt  circuit  for  the  purpose  of  controlling  the 
current  and  measuring  the  power  used  by  the  equip- 
ment. 

The  hull  of  the  boat  was  constructed  by  Benjamin 
L.  Cowles,  of  Buffalo,  N.  Y.  The  electrical  equip- 
ment was  built  by  the  Westinghouse  Electric  &  Manii- 
facturing  Company,  of  Pittsburgh,  and  the  Canadian 
Westinghouse  Company,  of  Hamilton,  Ontario.  The 
installation  of  the  machinery  in  the  boat  and  the  con- 
struction of  the  overhead  trolley  equipment  was  carried 
out  by  the  Canadian  Niagara  Power  Company's 
engineers. — ^The  Nautical  Gazette. 


INSPECTION  TRIP  OF  McGILL  ELECTRICAL 
STUDENTS. 

Perhaps  never  before  have  the  electrical  students  of 
McGill  University  had  so  favorable  an  opportunity  of 
visiting  a  number  of  interesting  plants  as  that  which 
was  afforded  by  the  recent  trip  to  Niagara  Falls. 
About  thirty  of  the  electrical  engineering  graduating 
class,  accompanied  by  Dr.  R.  B.  Owens  and  Professor 


Tugboat  Equipped  with  Electric  Motors  Receiving  Power  from  Overhead  Trolley  Wires. 


ture  or  240  revolutions  of  the  propeller  shaft.  The 
motors  and  transformer,  which  are  located  on  the  boat, 
are  arranged  to  be  cooled  with  forced  draught  supplied 
by  a  I  h.p.  alternating  current  motor  direct  connected 
to  a  blower.  Air  pipes  with  suitable  dampers  for  pro- 
perly distributing  the  air  flow  lead  from  the  blower  to 
the  motor  and  transformer  cases.  In  this  manner  cold 
air  is  forced  through  the  portion  of  the  motors  and 
transformer  near  the  windings.  This  is  especially 
necessary  in  a  boat  equipment,  as  the  hull  of  a  boat 
offers  very  little  opportunity  for  radiation  necessary 
in  all  self-cooled  electrical  apparatus.  The  trolley 
structure  consists  of  two  No.  2/0  trolley  wires  sup- 
ported parellel  to  each  other  and  2  ft.  apart  at  a  dis- 
tance of  60  ft.  above  the  water.  The  trolley  wire  ex- 
tends the  entire  length  of  the  forebay,  a  distance  of 
about  600  ft.  These  trolley  wires  are  secured  through 
strain  insulators,  and  current  at  a  voltage  of  1,100 
volts  is  conducted  to  them  by  duplex  No.  3/0  lead 
sheathed  cable  which  is  brought  up  to  the  trolley  wires 
alongside  of  one  of  the  guy  rods  of  the  trolley  poles. 

Power  for  operating  the  boat  is  supplied  from  the 
main  switchboard  at  11,000  volts,  and  is  stepped  down 
through  a  125  k.  w.  water-cooled  transformer  having 
a  ratio  of  11,000  to  1,000  volts.     Suitable  meters, 


L.  A.  Herdt,  left  Montreal  on  the  evening  train  on 
Thursday,  February  14th,  reaching  Hamilton  early 
Friday  morning.  Here  they  became  the  guests  of  the 
Canadian  Westinghouse  Company,  and  spent  a  portion 
of  the  day  in  inspecting  the  magnificent  works  of  that 
company.  Later  they  went  to  DeCew  Falls  to  visit 
the  power  house  of  the  Hamilton  Cataract  Power, 
Light  &  Traction  Company,  being  accompanied  on  this 
trip  by  Mr.  William  Kennedy,  hydraulic  engineer,  of 
Montreal.  They  then  proceeded  to  St.  Catharines  as 
the  guests  of  the  Packard  Electric  Company,  whose 
works  were  inspected  with  a  great  deal  of  interes-t. 
Saturday  and  Sunday  were  spent  at  Niagara  Falls, 
where  the  gigantic  power  plants  of  the  Canadian 
Niagara  Power  Company,  Electrical  Development 
Company  and  Ontario  Power  Company  were  thrown 
wide  open  and  every  opportunity  afforded  to  secure 
information  and  instruction  regarding  the  design,  con- 
struction and  operation  of  these  plants.  The  head- 
quarters of  the  party  were  at  the  Clifton  House.  The 
faculty  and  students  are  loud  in  their  praise  of  the 
hospitality  extended  to  them  by  the  different  com- 
panies, and  the  trip  from  beginning  to  end  was  of  the 
most  enjoyable  nature. 

The  party  returned  to  Montreal  Sunday  night. 
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A  10,500-Horse  Power  Hydraulic  Turbine  with  Volute  Casing 

Bv  W.  M.  White. 


Tnrl)in<>  wjitcr  wheel  coiistriietioii  in  this  ooiintry 
is  entering  upon  an  entirely  new  phase.  The  typical 
American  turbine  is  an  article  of  manufacture  made 
from  a  set  of  patterns  of  definite  sizes  and  listed  for 
sale  like  high-speed  engines.  The  design  of  these 
wlieels,  while  involving  theoretical  analysis,  has  been 
hirgely  the  outgrowth  of  experiments  conducted  at 
ihe  Ilolyoke  testing  flume  the  wheels  being  tested 
and  modified  in  accordance  with  the  results  and  new- 
sizes  being  designed  on  the  lines  of  those  previously 
l)nill  and  then  re-tested.  The  purchaser  of  these 
wheels  ordinarily  selects  one  from  the  list  which  will 
give  the  recpiired  power  and  connects  it  to  the  ma- 
chinery to  be  driven  by  gearing  which  will  change 
its  speed  under  the  given  head  to  that  required  for 
the  driven  maehiticry. 

Tlie  results  of  this  ])n)cess  of  development  have 
Ix'en  remarkable.    Not  oidv  have  the  efficiencies  been 


n''o.II  yo.2  No  tSn  iOKri  l  Hd.l  No.O  Ko..!-^ 
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Fig.  2. — Test-Pressire  Connections  and  Reapings. 

excepi ionally  high,  but  the  reduction  of  the  wlieels  to 
the  inanulactnrinc:  basis  has  resulted  in  a  cost  which 
iiiis  iMad(>  the  .Vmerienn  tnr'iine  ji  niaehin(>  of  a  com- 
bined cheapness  and  erticiency  whicli  is  unmatched 
elsewhere. 

NKW  CO.NDnTOXS  IX  THE  TrRBINE  IXDl'STRY. 

.\ew  conditions  are.  liowever,  now  entering  tlie  de- 
vehipnieiit  ol'  water  ])owers  in  this  country  to  whieli 
this  system  of  design  and  constrxiction  is  not  ap- 
plical)le  The  desirability  of  connecting  the  wheel  and 
tlie  generator  to  the  same  shaft  in  electric  generating 
stations  makes  it  necessary  that  the  speed  of  the 
wiieel  shall  be  pre-determined.  while  the  speed  of  a 
slock  design  of  wheel  is  e.\actly  the  thing  which  is 
beyond  control,  and  it  hence  becomes  necessary  to 
design  wheels  for  such  plants  to  suit  the  conditions,  in 
which  the  power,  speed  and  efficiency  are  fixed  in  ad- 


vaiK-e.  These  new  conditions  obviously  make  it  im- 
possible to  make  use  of  the  experimental  develoyiment 
method,  each  wheel  being  designed  for  it.s  location 
and  uruh'r  a  guarantee  of  fwrformance.  Moreover, 
the  power  now  required  in  single  units  is  far  beyond 
the  reach  of  listed  wheels  and  the  necessity  for  better 
governing  than  has  heretofore  prevailed  has  added 
another  to  the  many  problems  of  the  hydraulic  en- 
gineer. The  first  important  ease  of  this  kind  to  be 
met  in  this  country  was  the  original  Niagara  Falls 
plant  and  others  are  constantly  coming  to  the  front. 

It  is  true  that  the  older  designs  of  wheels  have,  in 
osme  cases,  been  ay)plied  to  direct-connected  generat- 
ing stations,  but  this  is  only  occasionally  fea.sible.  By 
accident  it  may  happen  that  a  stock  wheel  or  a  modifi- 
cation of  it  will  give  the  required  speed  and  power 
under  the  given  head  and  in  other  cases  the  generator 
may  be  specially  designed  to  suit  the  speed  of  the 
wheel,  but  such  a  method  is  obviously  of  limited  ap- 
plication. The  great  development  of  the  Pelton  and 
other  impulse  wheels  for  this  class  of  work  is  largely 
due  to  their  flexibility  of  design  as  regards  speed. 
The  peripheral  speed  of  the  buckets  being  fixed  by 
the  head,  the  required  rotatiA'e  speed  can  be  obtained 
by  suitable  selection  of  the  diameter,  and.  within  wide 
ranges  of  i)ower  and  head,  the  adaptation  of  these 
wheels  to  the  conditions  may  be  so  made  as  to  leave 
nothing  to  be  desired. 

.V  WHEEL  DESIGXED  FOK  -MODERN*  CONDITIONS. 

In  the  great  development  of  water  powers  through 
the  utilization  of  electricity  there  are.  however,  many 
cases  which  must  be  attacked  as  original  problems 
in  every  feature,  and  in  sucli  cases  a  special  design  of 
wheel  is  a  necessity.  This  article  relates  to  such  a 
wheel,  which  was  required  to  develop  10  500  horse- 
power at  a  speed  of  180  revolutions  per  minute  and 
under  a  head  of  feet  with  a  guaranteed  efficiency 
of  78  per  cent.  This  turbine  was  recently  designed. 
l)nilt  and  installed  by  the  1.  1'.  ^lorris  Company,  of 
l'liihul(>lphia.  for  the  Shawinigan  "Water  &  Power 
('()iii|iany.  of  Shawinigan  Pnlls.  P.  Q.  The  design  is 
nnusna!  in  the  size  of  the  wheel,  in  the  use  of  the 
volute  type  of  casing  and  in  the  control  of  the  gates 
both  by  hand  and  by  the  governor. 

Tile  general  design  of  the  wheel  was  the  outgrowth 
of  the  desiri'  of  the  engineei's  to  have  the  supply  pipe 
below  and  the  generator  above  the  fioor  level,  which 
comes  jnst  below  the  hand-hole  shown  on  the  left- 
hand  side  of  the  casing.  The  volute  casing  is  the  re- 
sult of  my  conviction  that  it  would  give  a  better  effi- 
ciency than  any  other  type,  because  of  the  uniform 
velocity  of  the  water  as  it  p.-isses  around  the  distribu- 
tors into  the  vanes,  by  which  shocks  are  avoided  and 
the  full  available  head  xitilized.  The  European  prac- 
tice is  to  make  the  volute  of  such  size  that  the  Avater 
enters  at  high  velocity,  which,  of  course,  reduces  the 
size  of  the  casing  for  a  given  output. 

MEANS  .VDOl'TED  TO  SECI  RE  HIGH  EFFICIEKCV  AND  RE- 

sri.TS. 

Believing  thai  the  i>revailing  velocities  of  Ifi,  IS 
and  20  feet  per  second  at  the  entrance  to  the  wheel 
were  entirely  too  hiirh.  leading  to  a  loss  of  head  due 
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to  the  centrifugal  force  of  the  water  passing  around 
the  casing,  the  velocity  was  reduced  to  8.95  feet, 
which,  of  course,  added  largely  to  the  size  and  cost 
of  the  casing;  but  the  specifications  being  worded  to 
provide  a  bonus  for  each  per  cent,  by  Avhich  the  effi- 
ciency exceeded  78  when  working  at  9,000  horse- 
power— the  full  load  of  the  generator— it  was  believed 
that  the  increased  cost  would  be  recovered  in  the 
bonus,  and,  moreover,  the  company  desired  to  pro- 
duce a  wheel  which  would  reflect  credit  on  it  as  a 
builder  of  high-class  turbine  machinery.  The  out- 
come was  entirely  satisfactory,  the  efficiencies  obtain- 
ed under  a  test  at  which  both  builders  and  purchasers 
were  represented  by  experts  being  as  follows: — 

Per  Cent. 

H.-P.  Load  Percentage.  Efficiency. 

11,270       7.3  per  cent,  overload    84.7 

10,500       Rated  load    86.25 

8,735       92.7  per  cent,  load    87.3 

9,000       85.7  per  cent,  load    86.5 

7,500       71.4  per  cent,  load    84.5 

6.000       57.1  per  cent,  load    83. 

3,000       28.5  per  cent,  load    73.5 


creased  to,  say,  18  or  20  feet  per  second,  the  differ- 
ences as  shown  by  the  gages  of  Pig.  3  would  be  multi- 
plied by  about  four,  so  that  iinder  the  conditions  of 
higher  velocity  the  pressure  within  the  wheel  case, 
near  the  tips  of  the  vanes,  would  be  four  to  five  feet 
less  than  it  would  be  on  the  oiiter  circumference,  and 
this  loss  of  head  would  be  quite  a  percentage  of  the 
total  head  operating  on  the  wheel.  This  head  is  not, 
however,  all  lost,  as  part  of  it  is  accounted  for  in  the 
velocity  of  the  water  as  it  enters  the  runner,  but  the 
other  part  of  it,  due  to  the  impinging  action  of  the 
water  in  turning  through  the  volute  casing,  is  lost. 

The  wheel  gates  were  also  made  unusually  large  iii 
order  to  get  full  pressure  at  the  vanes,  the  bonus 
clause  being  relied  upon  to  recoup  this  expense  also. 

The  draft  tubes  from  the  wheel  were  designed  so 
that  the  velocity  of  the  water  as  it  comes  from  the 
runner  is  decreased  gradually  until  it  is  discharged 
into  the  tail-race.  The  velocity  from  the  wheel  and 
around  the  quarter  turn  is  about  18  feet  per  second. 


Fig. 


-Hydraulic  Gate  Control. 


The  effect  of  the  centrifugal  force  of  the  water  in 
the  easing  is  shown  graphically  in  Fig.  2.  which  gives 
the  resiilts  of  pressure-gage  readings  in  various  parts 
of  the  casing  referred  to  the  pressure  at  the  entrance 
to  the  casing  at  zero.  When  these  observations  were 
taken,  the  wheel  was  developing  11,000  horse-power. 
It  will  be  observed  that,  with  the  exception  of  location 
No.  10,  the  readings  at  and  near  the  outer  diameter 
are  markedly  more  than  near  the  inner  diameter.  The 
effect  is  not,  however,  entirely  due  to  the  centrifugal 
force,  but  partly  to  the  increased  velocity  of  the 
Avater  as  it  enters  the  wheel,  and  to  its  change  of 
direction,  which  requires  force,  leading  to  increased 
pressure  on  the  outer  surface. 

As  the  pressure  and  difference  of  head  vary  as  the 
square  of  the  velocity,  it  is  readily  seen  that  should 
the  velocity  at  the  entrance  to  the  wheel-case  be  in- 


while  the  velocity  at  the  end  of  the  draft  tiibe  as  it 
enters  the  tail-race  is  about  8I/0  feet  per  second,  the 
draft  tubes  being  gradually  enlarged  to  10  feet  diame- 
ter at  the  ends  in  the  tail-race.  The  head  due  to  the 
velocity  of  the  flowing  water  as  it  reaches  the  run- 
ners is  about  4]/<i  feet.  The  draft  tube  was  made  a 
part  of  the  turbine  wheel  and  some  of  this  41/;  feet 
of  head  was  regained  by  delivering  the  water  in  the 
tail-race  at  a  velocity  of  31/;  feet  per  second,  Avith  a 
corresponding  velocity  head  of  less  than  i/>  foot.  The 
amount  of  head  regained  by  the  draft  tubes  Avould, 
theoretically,  be  the  dift'ereuce  between  the  4  feet  and 
I/O  foot,  or  SYo  feet.  The  efficiency  of  the  draft  inhe 
is,  however,  only  50  to  80  per  cent.,  so  that  the  actual 
head  regained  is  about  2  feet,  and  the  efficiency  is  in- 
creased by  the  ratio  of  2  feet  to  135  feet,  or  1%  per 
cent. 


4^ 
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The  diameter  of  the  wheel-case  at  tlic  entrance 
flange  is  IQi^  feet.  The  volute  casing  is  divided  into 
five  sections  for  shipping  as  well  as  casting  reasons. 
All  the  pieces  were  made  in  loam  from  skeleton  pat- 
terns. 

DEFLECTION  OP  THE  SHAFT. 

The  runner  and  shaft  weigh  approximately  20,000 
pounds.  The  runner  is  of  bronze  cast  in  one  piece. 
The  shaft  is  of  open-hearth  forged  steel  with  a  coup- 
ling forged  in  one  end.  It  is  16  inches  in  diameter 
through  the  large  bearing,  tapering  up  in  the  centre 
of  the  wheel  to  22  inches  in  diameter,  and  tapering 
do^vn  at  the  smnll  end  to  10  inches  in  diameter.  The 
distance  between  the  bearings  is  27  feet.  This  is  an 
unusual  length,  requiring  a  stout  shaft  in  the  centre 
to  carry  the  weight. 

The  deflection  of  the  shaft  was  calculated  to  be  % 
inch,  and  after  it  had  been  completed  and  the  wheel 
placed  on  it  the  actual  deflection  was  carefully  meas- 
ured by  means  of  a  surveyor's  level  and  found  to  be 
.iust  the  amount  calculated.  To  provide  for  the  de- 
flection and  to  bring  the  wheel  in  the  centre  of  the  cas- 
ing the  outer  or  tail-end  bearing  was  raised  14  inch, 
the  main  or  generator-end  bearing  being  on  the  level 
of  the  centre  of  the  bore  of  the  casing,  the  object  be- 
ing to  have  the  shaft  horizontal  at  the  generator  end 
bearing  and  thus  bring  the  joint  of  the  coupling  ver- 
tical and  so  avoid  strain  on  it  due  to  the  sag  of  the 
shafti 

To  provide  for  the  resulting  inclined  location  of 
the  wheel  runner,  the  top  of  the  easing  was  tilted 
slightly  toward  the  generator,  thus  bringing  the  plane 
of  the  casing  into  coincidence  with  the  plane  of  the 
runner.  The  elevation  of  the  tail-end  bearing  intro- 
duced a  slight  end  thrust,  but  this  is  negligible  in 
comparison  with  the  thrust  introduced  by  the  lui- 
balanced  condition  of  the  water.  To  take  care  of  this 
thrust,  bearings  with  lignum  vitae  books  were  provided 
within  the  draft  tubes  and  for  them  water  is  the  onl.y 
lubricant  provided. 

It  is  believed  by  many,  though  without  reason,  that 
under  the  conditions  described  the  centre  of  such  a 
shaft  will  rise  to  true  alinement  when  at  high  speed, 
an  idea  that  is  disproved,  if  it  needs  to  be  disproved, 
by  this  wheel.  The  clearance  between  the  runner 
and  the  bore  of  the  casing  is  1-16  inch  only,  and  there 
is  no  evidence  that  the  runner  has  touched  the  casing 
at  any  point. 

GATE  OPERATING  MECHANISM. 

The  gates  are  of  the  shutter  or  window-blind  type. 
There  are  24  of  them,  each  24  inches  wide.  Forged 
steel  links  at  each  side  connect  the  vanes  to  a  pair  of 
steel  rings  which,  by  the  rods  a  h,  Fig  3,  are  con- 
nected to  48-inch  operating  pistons,  of  which  one  is 
shown  at  c,  by  ineans  of  equalizing  levers  d,  by  w'hich 
the  same  strain  is  brought  on  both  rings,  and  the  rings 
and  pistons  are  prevented  from  canting.  The  pistons 
and  their  attached  mechanisms  are  in  duplicate  and 
may  be  used  conjointly  or  separately,  as  the  pistons 
have  individually  sufficient  power  to  operate  the  gates. 
The  operation  of  the  gates  by  one  piston  necessitates 
that  it  be  double  acting,  and  this  construction  is  em- 
ployed. Water  being  incompressible,  the  large  clear- 
ance space  below  the  pistons  does  not  lead  to  any  loss. 

The  operation  of  the  gates,  whether  initially  by 
hand  or  the  governor,  is  through  these  pistons.  Fig. 


4  shows  the  location  of  the  governor,  which  is  con- 
nected to  the  gate  operating  mechanism  by  the  rod 
e,  Figs,  .'i  and  4.  The  system  of  levers  and  rods  shown 
is  in  duplicate  on  the  two  side^s  of  the  turbine  in  order 
to  give  a  balanced  effort  and  prevent  canting,  the  con- 
nection of  the  two  sets  being  accomplished  by  the 
shaft  f,  which  extends  through  the  wheel  casing.  The 
arrangement  of  rods  e  and  shaft  /  differs  in  Fig.s  3 
and  4,  due  to  a  change  in  design,  but  this  will  not  in- 
terfere with  undertsanding  the  principle. 

The  control  of  the  pistons  by  the  governor  is 
through  the  floating  levers  g  andJi,  Fig.  3,  the  two 
systems  of  levers  being  connected  by  the  rod  i.  Refer- 
ring to  the  right-hand  gear,  should  the  rod  e  be  raised 
by  the  governor  the  effect  would  be  to  raise  the  centre 
of  the  floating  lever  h.  The  right-hand  end  of  the 
lever  being,  for  the  moment,  fixed,  the  left-hand  end 
will  be  raised,  thereby  operating  a  piston  valve  on 
the  .stem  Water  will  then  flow  through  the  pipe  A: 
and  the  valve  to  the  lower  side  of  the  piston,  which 
will  rise  and  partially  close  the  gates  and  also,  the 


Fig.  4. — Location  and  Connection  of  Governor. 


centre  of  the  floating  lever  being  now  held  in  position 
by  the  governor,  lower  left-hand  end  of  the  lever  and 
entirely  close  the  piston  valve,  thus  stopping  the 
movement  of  the  piston  by  cutting  off  its  supply  of 
water.  Further  rise  of  the  rod  e  will  cause  a  repeti- 
tion, and  a  drop  of  the  rod  a  reversal  of  the  move- 
jnent  of  the  piston. 

A  glance  at  the  connections  wiU  show  that  a  move- 
ment of  the  governor  which  causes  the  piston  valve  of 
one  side  to  rise  will  cause  the  other  to  drop,  and  there- 
fore move  the  gate  ring  in  the  same  direction.  The 
movement  of  the  levers  and  valves  for  either  piston 
always  takes  place  whether  a  given  piston  is  at  work 
or  not,  this  being  necessary  to  prevent  locking  of  the 
non-acting  piston  by  the  water  within  its  cylinder.  A 
piston  is  thrown  out  of  action  by  shutting  the  pres- 
sure water  from  it.  a  by-pass  being  simultaneously 
opened  to  permit  the  water  to  pass  from  one  to  the 
other  end  of  its  C3'linder. 


February,  igoy 


THE  CANADIAN  ELECTRICAL  INEW8 


43 


Hand  operation  of  the  gates  may  be  effected  by 
either  the  hand  wheel  I,  Fig.  3,  or  the  wheel  m,  Fig.  4, 
which  operate  the  floating  levers  and  piston  valves 
precisely  a  sthe  governor  does.  To  permit  this  the 
governor  must  be  disconnected  and  the  hand  wheel 
worm  gear  be  connected,  for  which  special  provision 
is  made. 

Hand  operation  through  the  hydraulic  apparatus  is 
necessary  because  of  the  large  amount  of  power  re- 
quired to  operate  the  gates.  The  combined  capacity 
of  the  two  pistons  is  90,000  foot-pounds,  and  the  ap- 
plication of  this  amount  of  human  energy  would  in- 
volve the  work  of  a  man  for  about  half  an  hour, 
whereas  by  the  hydraulic  apparatus  the  gates  may  be 
closed  in  1%  seconds.  The  long  penstock,  however, 
makes  it  unsafe  to  cut  off  the  water  as  abruptly  as 
this,  the  minimum  time  for  the  complete  operation  of 
the  gates  being  adjusted  to  five  seconds.— Abstract 
from  American  Machinist. 


ELECTRIC  DRIVE  IN  ROLLING  MILLS. 

In  the  proposed  equipment  of  the  great  new  plant 
of  the  United  States  Steel  Corporation  at  Gary,  Tnd., 
now  under  construction,  there  will  be  noted  what  per- 
haps must  be  regarded  as  the  most  striking  electric 
motor  installation  in  the  world.  The  Gary  plant,  as 
mentioned  in  the  Engineering  Record,  has  a  capacity 
of  two  and  a  half  million  tons  of  steel  annually,  and 
practically  all  the  machinery  Avill  be  driven  electri- 
cally, including  the  main  rolls,  which  have  in  all  for- 
mer plants  been  engine-driven.  The  problem  of  driv- 
ing such  rolls  is  a  peculiarly  formidable  one  on  ac- 
count of  the  need  of  taking  up  quickly  an  enormous 
load.  It  is  probably  the  severest  work  upon  which 
a  motor  could  possibly  be  put.  In  this  ease  three  of 
the  motors  to  be  used  are  of  6,000  horse-power  nor- 
mal rating,  with  an  overload  capacity  of  50  per  cent, 
for  one  hour,  so  that  the  rating  under  use  will  ap- 
proximate 9.000  horse-power.  These  huge  machines 
are  of  the  three-phase  induction  type,  which  is  pe- 
culiarly adapted  for  dealing  with  sudden  overloads, 
and  it  is  very  doubtful  whether  a  direct  current 
equipment  would  have  been  capable  of  meeting  the 
requirements.  The  induction  motor,  quite  apart  from 
the  absence  of  a  commutator  and  the  attendant  proba- 
bility of  serious  sparking  under  extreme  conditions, 
has  the  unique  merit  of  having  its  armature  voltage 
quite  independent  of  the  voltage  of  the  supply.  This 
means  that  whatever  voltage  is  desirable  for  the 
transmission  of  power  to  the  motor  can  be  freely  em- 
ployed, while  the  induced  armature  voltage  can  be 
made  anything  that  will  best  meet  the  conditions  of 
torque  and  control.  If  necessary  the  armature  can 
be  made  almost  as  solid  as  a  flywheel,  and  can  be  free- 
ly designed  for  the  severest  mechanical  strains.  Hence 
it  is  practicable  to  build  induction  motors  for  uses 
which  would  be  well-nigh  impossible  for  motors  using 
direct  current. 

The  regulation  of  speed  in  induction  motors  is  ac- 
complished by  inserting  resistance  in  the  armature 
circuit.  Contrary  to  the  common  belief,  speed  regu- 
lation by  this  means  is  very  easy  and  is  accomplished 
upon  precisely  the  same  terms  as  the  regulation  of  a 
common  street  railway  motor  by  cutting  down  the  ap- 
plied voltage  through  a  rheostat.  It  is  not  efficient  by 
reason  of  energy  wasted  in  the  rheostat,  but  in  the 


operative  sense  it  is  entirely  effective.   The  motors  for 
the  rolls  in  the  case  under  consideration  must  be  cap- 
able of  enormous  torque  and  of  very  prompt  reversal, 
as  well  as  speed  regulation,  and  the  whole  control  is 
accomplished  indirectly  through  a  device  on  the  prin- 
ciple of  the  street  car  control,  by  which  the  motor  can 
be  started,  stopped,  reversed  and  adjusted  in  speed. 
Of  course  to  take  up  the  tremendous  shock  of  start- 
ing up  the  rolls  on  heavy  work,  the  aid  of  a  fly-wheel 
is  desirable,  and  each  roll  motor  is  coupled  to  a  mas- 
sive one  and  so  connected,  moreover,,  that  it  does  the 
maximum  amount  of  good.   A  relay  carries  the  main 
motor  current,  and  when  this  rises  abnormally,  as  it 
does  when  the  rolls  begin  their  work,  a  small  resist- 
ance is  cut  into  the  armature  circuit,  thus  lowering 
the  normal  speed  of  the  motor  and  throwing  the  fly- 
wheel energy  into  action  during  the  slight  drop  in 
'speed.   Then,  as  the  load  falls  off  the  resistance  auto- 
matically comes  out  and  the  motor  speeds  up  the  fly- 
wheel ready  for  the  next  attack.    Big  as  the  innova- 
tion is,  there  is  no  sort  of  doubt  that  it  will  be  success- 
ful since  induction  motors  are  admirably  suited  for 
just  the  hard  work  they  must  meet  in  such  a  case  as 
this.    They  have  gradually  come  to  be  appreciated  in 
the  past  decade,  so  that  they  are  now  often  preferred 
to  any  direct  current  motors  on  their  merits,  and  have 
been  used  in  many  isolated  plants  where  the  use  of 
alternating  current  was  adopted  for  the  sake  of  the 
motors.   A  good  induction  motor  is  more  nearly  ' '  fool 
proof"  than  anything  else  in  the  line  of  dynamo-elec- 
tric machinery.   It  is  very  difficult  to  burn  one  out  or 
damage  it  by  overload,  and  it  will  run  in  dust  and 
dampness  with  far  less  likelihood  of,  trouble  than  any 
other  sort  of  motor.   The  Gary  plant  is  a  deserved  tri- 
bute to  its  good  qiialities  and  shoidd  make  a  record 
that  will  go  far  toward  establishing  the  electric  drive 
as  a  regular  feature  of  rolling  mill  practice  in  future 
installations. 


TO  DISCARD  A.  C  FOR  D.  C. 

The  Southwestern  Traction  Company,  of  London, 
Ont.,  has  discarded  the  three-phase  alternating  cur- 
rent motors  with  which  the  line  was  at  first  equipped 
and  has  re-equipped  its  line  with  the  standard  Ameri- 
can direct  current  system.  Mr.  Mower,  the  general 
manager,  has  announced  that  in  addition  to  discard- 
ing the  experimental  a.  c.  system  arrangements  have 
been  perfected  for  strengthening  the  financial  condi- 
tion of  the  company,  and  that  the  management  will 
give  the  best  possible  service  between  St.  Thomas, 
Port  Stanley  and  London  the  year  round.  The  new 
cars  which  have  been  ordered  will  be  equipped  with 
all  modern  improvements  and  having  a  seating  capa- 
city for  54  passengers.  The  plans  also  provide  for 
the  erection  of  car  shops,  sub-station  and  express  de- 
pot in  St.  Thomas. 


The  Brome  Lake  Electric  Power  Company  have  pnrchased 
the  Sherwood  water  privilege,  about  a  mile  below  the  outlet 
of  Brome  Lake. 

The  shareholders  of  the  Northumberland-Durham  Power 
Company,  Limited,  held  their  annual  meeting  at  Cobourg  on 
February  4th,  when  it  was  announced  that  the  Ontario  Gov- 
ernment would  extend  the  company's  lease  of  the  lower  por- 
tion of  the  Healey  Falls  and  Eapids.  The  company  are  now 
waiting  the  decision  of  the  Dominion  Government  with  refer- 
ence to  leasing  of  the  upper  portion  of  the  rapids,  when  the 
company  will  increase  the  capacity  of  their  plant. 
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Urancli  Office  of  Thk  C*NAniAN  Electrical  News, 
Room  B34  Board  of  Trade  Building, 

February  i8th,  1906. 

Some  busy  "  Ward  Heeler  "  is  trying^  to  popularize 
himself  by  asking  the  Aldermen  of  the  city  to  prevent 
the  Montreal  Street  Railway  Company  purchasing 
cars  outside  of  Montreal,  as  such  is  against  their 
charter.  It  possibly  does  not  strike  this  kind  party 
(who  ostensibly  is  working  in  the  interest  of  labor, 
but  in  reality  fishing  for  votes)  that  the  Montreal 
Street  Railway  Company  have  an  exceedingly  large 
shop  purposely  for  the  building  of  cars,  equipped  with 
the  best  machinery  for  that  purpose,  and  always  going 
full  blast,  in  fact  no  good  carpenter  need  be  out  of  a 
job  if  he  can  do  the  necessary  work  on  cars,  as  there 
is  a  position  open  for  him  there.  In  addition  to  this, 
however,  the  Street  Railway  Company  have  large 
orders  for  cars  and  parts  of  cars  with  other  factories 


little  "  distributed,"  then  tlieir  profits  would  certainly 
seem  excessive.  Thoughtful  people  are  inclined  to 
side  with  the  Ei-ectricvi,  News  in  its  stand. 

Why  this  wild  desire  for  water  power,  generally 
located  at  a  considerable  distance  away  from  the 
centre  of  distribution  ?  It  is  up  to  some  of  the  smaller 
Ontario  towns  which  are  running  municipal  plants  to 
try  the  Westmount  idea  of  consuming  garbage  :  if  as 
successful  as  it  is  claimed  to  be,  garbage  is  about  as 
cheap  as  water  and  has  to  be  got  rid  of  anyway. 

The  contention  of  the  Fire  Committee  of  this  city 
that  they  might  be  liable  in  the  event  of  a  fire  taking 
place  after  the  wiring  had  been  passed  by  a  Civic 
Inspector,  is  lamentably  weak.  In  the  event  of  the 
collapse  of  a  building  which  has  been  passed  by  the 
Building  Inspector,  is  the  city  liable  for  that  building? 
Similar  arguments  could  be  used  re  other  similar  civic 
offices.  No,  the  trouble  is  that  the  city  want  to 
saddle  the  Underwriters  with  the  cost  (and  to  tell  the 
truth,  rightly  so);  but,  as  the  Underwriters  in  Montreal 
are  different  from  thosa  in  any  other  civilized  city  on 
this  continent  and  will  not  see  their  duties,  surely  the 


Banolet  oi-  THE  Montreal  Electrical  Contractors. 


in  Montreal,  so  that  if  they  have  gone  to  Ottawa  for 
some  it  is  merely  to  produce  with  more  speed  the 
additional  cars  which  parties  like  the  said  "Ward 
Heeler"  have  been  clamouring  for.  As  a  matter  of 
fact,  the  Street  Railway  Company  in  many  ways  is 
the  best  friend  to  labor  that  ever  struck  the  city  of 
Montreal.  Some  years  ago  the  motormen,  foolishly 
advised,  organized  a  strike.  Their  union  is  now  non- 
existent, but  the  motormen  are  today  better  off  in 
many  other  respects  than  had  they  gained  the  points 
sought  for.  As  the  daily  press  are  continually 
heckling  at  the  Montreal  Street  Railway  Company,  a 
few  words  in  their  favor  may  not  be  amiss. 

We  may  have  a  more  severe  climate  in  our  part  of 
the  world,  which  may  somewhat  aff"ect  the  position  of 
aff^dirs,  but  from  our  own  experience  of  water  powers 
here,  it  does  not  seem  possible  that  the  Hydro-Electric 
Commission  have  stated  a  fair  price  for  power  "  dis- 
tributed in  Toronto."  True,  the  Montreal  Light, 
Heat  &  Power  Company  have  a  monopoly  here, 
but  nevertheless  should  their    power  cost  them  as 


city  will  take  up  a  matter  which  is  urgent  in  the  ex- 
treme. At  any  rate,  the  office  could  be  made  "self- 
supporting"  from  its  fees  before  long. 

ELECTRICAL  CONTRACTORS'   ANNLAL  MEETING. 

The  regular  meeting  of  the  Electrical  Contractors' 
Association  of  the  Province  of  Quebec  resulted  in  the 
following  officers  being  elected  for  the  coming  year  : 
President,  J.  E.  Scott;  representative  director  on  the 
Builders'  Exchange  board,  K.  W.  Sayer  ;  secretary- 
treasurer,  J.  H.  Lauer;  executive  committee,  W.  B. 
Shaw,  F.  J.  Parsons,  D.  McQuaid,  N.  Simoneau,  R. 
Moncel,  W.  ).  O'Leary  and  Jas.  Bennett. 

ELECTRICAL   contractors'  15ANgUET. 

The  third  and  most  successful  annual  banquet  of  the 
Electrical  Contractors'  Association  of  Montreal 
(affiliated  with  the  Builders'  Exchange)  was  held  at 
the  St.  Lawrence  Hall  on  the  evening  of  the  6th  inst., 
the  President  for  1907,  Mr.  J.  E.  Scott,  occupying  the 
chair  and  officiating  as  toast  master. 

Among  the  invited  guests  were  Mr.  J.  N.  Arcand, 
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representing-  the  Masler  Painters  and  Decorators 
Association;  Mr.  Duthie,  of  the  Forsyth  Granite  & 
Marble  Company,  representing  the  Builders'  Exchange; 
Alderman  Mercier,  for  the  Corporation  of  Montreal, 
and  others. 

In  replying  to  the  toast  of  the  Corporation  of 
Montreal,  Alderman  Mercier  remarked  that  he  had 
heard  the  request  for  an  inspector  of  electrical  wiring, 
and  would  use  his  endeavors  to  have  a  sub-committee 
appointed  to  investigate  the  question. 

The  toast  to  the  "Electrical  Manufacturers'"  was 
responded  to  by  Mr.  Drinkwater,  of  the  AUis-Chalmers- 
Bullock  Company,  who  showed  the  importance  of  the 
manufacture  of  electric  motors  for  the  general  benefit. 


Mr.  J   K.  Scott, 

President  Montreal  Electrical  Contractors'  Association. 

Mr.  Baird,  of  the  Duncan  Electric  Company,  also 
replied  to  this  toast,  signifying  as  a  manufacturer  of 
general  supplies  his  interest  in  the  Inspection  question. 

The  toast  of  the  "Electrical  Supply  Dealers"  was 
first  replied  to  by  Mr.  A.  Forman,  of  John  Forman, 
who  seconded  the  interest  in  the  inspection  question 
and  stated  also  that  he  was  pleased  to  see  that  the 
contractors  had  been  and  were  sticking  together.  Mr. 
Horner,  of  the  Canadian  General  Electric  Company, 
drew  attention  to  the  fact  that  the  importations  of 
supplies  from  the  neighboring  Republic  were  growing 
beautifully  less,  and  that  the  local  supply  dealers  were 
reaping  the  benefit  by  increased  trade.  Mr.  Walker, 
of  the  R  E.  T.  Pringle  Company,  wished  the  con- 
tractors future  success,  and  appealed  to  them  to  keep 
up  the  standard  of  electrical  construction.  Mr.  Good- 
win, of  the  Midland  Electric  Company,  stated  that 
although  he  was  not  fully  acquainted  with  all  con- 
tractors as  yet,  he  would  guarantee  to  know  them 
better  in  a  very  short  while,  and  also  voiced  wishes 
for  their  success. 

For  the  general  contractors,  Mr.  Cagney,  of  the 
Montreal  Light,  Heat  &  Power  Company,  replied 
briefly,  as  did  also  Mr.  Duthie,  of  the  Forsyth  Granite 
&  Marble  Company.  Mr.  Duthie's  remarks  pertained 
more  particularly  to  the  legislation  about  to  be  pro- 
posed in  both  the  Federal  and  Provincial  Houses  on 
the  labor  question.  He  advised  all  contractors  to  keep 
in  touch  with  these  movements. 

In  replying  for  the  "  Electrical  Contractors  ",  the 
veteran  Mr.  N.  Simoneau  addressed  the  French  Cana- 
dian contingent  in  their  native  tongue,  whilst  Mr.  W. 
B.  Shaw  spoke  for  the  English   section,   pointing  out 


that  after  strenuous  endeavors  off  and  on  for  over 
seven  years  and  getting  nothing  but  non-committal 
replies  from  the  Underwriters,  the  contractors  had  at 
last  approached  the  city  ,with  the  result  that,  as  men- 
tioned by  Alderman  Mercier,  they  now  felt  a  gleam  of 
hope  in  their  efforts  being  a  near  possibility. 

Some  excellent  talent  filled  in  the  intervals  with 
songs,  instrumental  music,  recitations,  and  the  like. 
Two  poems  of  Dr.  Drummond's  in  Canadian  dialect, 
recited  by  Mr.  J.  N.  Arcand,  proved  amusing  in  the 
extreme,  whilst  the  dramatic  sketch  of  Mr.  Craig 
Campbell  describing  the  Battle  of  Waterloo  "a  la 
Henry  Irving  "  (in  character)  was  excellently  performed. 

Songs  were  rendered  by  Messrs.  C.  A.  Mitchell,  R. 
A.  Bell  and  others,  and  solos  on  the  English  concer- 
tina by  Mr.  J,  Gray. 

At  this  juncture  Mr.  Wolff,  of  the  Midland  Electric 
Company,  proposed  the  health  of  the  President,  Mr.  J. 
E.  Scott,  which  was  drunk  with  the  usual  honors.  As 
the  evening  was  late  Mr.  Scott  refrained  from  making 
a  return  speech,  but  entertained  the  company  with  a 
humorous  anecdote.  The  evening  drew  to  a  close 
about  2  with  the  singing  of  "  God  Save  the  King." 

Too  much  praise  cannot  be  given  to  the  Dinner 
Committee,  consisting  of  Mr.  R.  Moncel,  Mr.  E.  W. 
Sayer  (of  the  Sayer  Electric  Company),  Mr.  F.  J. 
Parsons  (of  McDonald  &  Wilson),  Mr.  N.S.  Simoneau, 
and  Mr.  D.  McQuaid  (of  the  Century  Electric  Company). 

The  table  of  honor  was  illuminated  with  a  beautilul 
spray  of  miniature  lamps  with  cut  glass  pendants  and 
decorated  with  a  border  of  smilax,  through  the  kind- 
ness of  Mr.  Sayer,  who  also  provided  the  boutonnieres 
for  each  diner.  Mr.  Moncel  in  charge  of  one  of  the 
tables,  and  Mr.  Parsons  at  the  other,  saw  that  their 
confreres  had  every  attention.    An  efficient  orchestra 


Mr.  E.  W.  Saver, 

Representative  Director  on  Builders'  Exchange. 


was  present  during  the  dinner  and  everything  passed 
off  harmoniously,  the  general  remark  being  that  a  very 
pleasant  evening  indeed  had  been  spent  by  all. 


The  Filer  &  Harpell  Company,  dealers  in  electrical  and 
mechanical  machinery,  328  Smith  street,  Winnipeg,  are  con- 
sidering the  establishment  of  a  branch  office  in  Toronto.  This 
company  are  Western  agents  for  the  Century  Electric  Com- 
pany, St.  Louis;  Federal  Electric  Company,  Chicago;  Akron 
Electrical  Manufacturing  Company,  Akron,  Ohio;  Beck  Flam- 
ing Lamp  Company,  New  York;  Jones  &  Moore  Electric  Com- 
pany, Toronto,  and  other  well-known  firms. 
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Canada,  India,  and  the  United 
.States  are  the  chief  sources  from 
which  mica  is  procured,  and  this 
pecuiar  suhstance  is  daily  finding  new  applications, 
particularly  in  electrical  apparatus.  P'or  many  years 
the  chief  consumer  was  the  maker  of  lanterns  and 
stoves,  the  mica  being  used  entirely  for  glazing  pur- 
poses, and  it  might  perhaps  be  stated  with  all  truth 
that  even  to-day  this  industry  absorbs  a  very  large 
portion  of  the  total  supply  of  the  world.  The  term 
"mica"  embraces  a  group  of  complex  silicates,  the 
most  remarkable  characteristic  which  is  common  to  all 
being  the  ease  with  which  they  are  split  into  thin,  flex- 
ible and  transparent  leaves.  One  feature  of  mica, 
namely,  that  it  is  practically  infusible,  has  made  it  par- 
ticularly valuable,  not  only  for  stove  and  lantern  glaz- 
ing, but  for  electrical  work.  Its  resistance  is  very  high, 
and  the  fact  that  it  is  not  affected  by  moisture  makes 
it  particularly  useful  in  the  latter  application.  In  the 
thin  sheet  condition  it  is  very  flexible,  and  hence  can 
be  built  into  special  forms  of  almost  any  design.  So 
far  as  the  electrical  industry  is  concerned,  the  mica 
used  therein  can  be  best  described  by  the  word  "recon- 
structed", that  is  to  say,  the  original  blocks  of  mica 
are  split  into  very  thin  sheets,  and  these  are  built  up 
again  into  a  sheet  of  the  desired  form  and  thickness, 
various  substances  being  used  as  a  binder.  The  thin 
pieces  are  thoroughly  coated  with  this  material,  and 
when  the  built-up  sheets  have  reached  the  desired 
thickness  the  whole  is  subjected  to  a  pressure  in  the 
neighborhood  of  one  ton  to  the  square  inch,  and  is  at 
the  same  time  raised  to  a  high  temperature  by  means 
of  steam.  The  resultant  plate  may  be  sawed,  cut  and 
pierced  with  ease,  and  hence  we  have  a  product  which, 
considering  its  electrical  properties,  is  an  exceptionally 
valuable  one. 


At  the  January  meeting  of  the 
New  Lamps.        Toronto  Branch  of  the  American 

Institute  of  Electrical  Engineers, 
the  question  of  distribution  was  discussed,  two  papers 
being  presented.  One  dealt  with  the  125/250  volt 
system,  while  the  other  embraced  the  250  500  volt 
scheme,  such  as  is  common  to-day  in  European  prac- 
tice. The  two  systems  present  extremely  interesting 
possibilities,  and  the  consensus  of  opinion  seems  to  be 
that,  so  far  as  the  cost  of  distribution  is  concerned, 
the  higher  voltage  has  everything  in  its  favor.  But 
the  company  must  take  into  consideration  other  facts 
than  the  mere  cost  of  copper  and  conduits,  and,  to  use 
the  English  expression,  must  bear  in  mind  that  their 
business  is  that  of  supplying  light,  rather  than  mere 
electrical  energy.  The  development  of  the  two  hun- 
dred and  fifty  volt  lamp  has  been  comparatively  slow 
in  this  country.  Though  this  lamp  has  undoubtedly 
reached  a  very  satisfactory  stage,  we  are  considerably 
behind  the  English  manufacturers  in  this  particular 
branch,  and  the  cause  is  apparent.  The  original 
system  advocated  in  the  United  States  was  known  as 
the  Edison,  and  was  purely  and  simply  a  three  wire 
direct  current  distribution  having  a  maximum  voltage 
across  the  outside  lines  of  two  hundred  and  fifty. 
Such  plants  have  been  developed  to  an  immense 
extent,  and  where  the  area  covered  became  too  large, 
the  general  policy  of  one  main  alternating  current 
generating  station  supplying  energy  at  high  potential 
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to  a  number  of  distributed  substations,  at  which  points 
it  was  converted  into  direct  current  and  fed  into  the 
lighting-  network,  seems  to  have  been  followed.  Hence 
a  demand  for  a  two  hundred  and  fifty  volt  lamp  did 
not  exist.  On  the  other  hand,  the  use  of  such  a 
scheme  seems  to  have  been  prohibited  in  Europe 
through  legislation,  and  operating  companies  were 
confronted  with  the  necessity  of  taking  some  immedi- 
ate steps  to  decrease  the  immense  cost  of  the 
feeders  necessitated  by  the  lower  voltage.  They 
therefore  resolved  to  change  to  the  250/500  volt  plan, 
and  simply  informed  the  manufacturers  that  they  had 
to  make  a  lamp  for  this  system  which  not  only  had  a 
respectable  life  but  also  gave  high  efficiency,  and,  as 
one  of  the  gentlemen  at  the  recent  Toronto  meeting 
expressed  it,  the  lamp  was  forthwith  produced.  This 
is  undoubtedly  the  reason  why  the  development  of  the 
European  two  hundred  and  fifty  volt  lamp  has  reached 
its  present  condition.  During  the  past  four  or  five 
years  we  have  been  seriously  considering  the  advis- 
ability of  modifying  some  of  our  low  voltage  systems 
and  adopting  lamps  for  the  higher  pressures.  A 
scheme  of  this  nature  was  recommended  by  Mr. 
Bion  J.  Arnold  for  the  city  of  St.  Louis,  but 
owing  to  some  legal  difficulties  the  matter  was 
not  carried  out  on  the  lines  originally  contemplated. 
At  Providence,  R.  I.,  however,  such  a  system  was 
adopted  and  its  installation  carried  out  completely  in 
the  centre  of  the  city,  and  the  management  of  the  com- 
pany reports  extreme  satisfaction  not  only  with  the 
distributing  mains,  but  also  with  the  250  volt  3.8  watt 
lamp  which  was  adopted.  So  far  everything  looks 
promising,  but  it  must  be  borne  in  mind  that  when  the 
recommendations  were  made  tor  St.  Louis  and  Pro- 
vidence the  development  of  the  incandescent  lamp  had 
apparently  reached  its  highest  stage.  Suddenly  we 
find  a  complete  change  in  the  entire  condition  of  affairs. 
Messrs.  Siemens  &  Halske  placed  upon  the  market  the 
Tantalum  lamp,  and  in  quick  succession  there  followed 
the  Osmium,  Tungsten,  Osram  and  Helion  inventions. 
It  is  with  interest  that  we  make  comment  on  the  fact 
that  all  these  new  high  efficiency  lamps — and  some  of 
them  will  give  a  candle  power  with  a  consumption  of 
less  than  two  watts — -are  for  one  hundred  and  ten  volts, 
and  there  seems  little  or  no  chance  of  their  ever  being 
developed  for  the  higher  pressures.  Of  course  this  is 
a  broad  statement,  but  it  may  be  noted  that  all  the  new 
lamps  have  exceptionally  long  filaments,  and  it  appears 
almost  impossible  to  conceive  the  development  of  such 
lamps  for  a  voltage  double  that  of  the  standard  for 
which  they  have  already  with  great  difficulty  been 
adapted.  There  seems  to  be  no  question  that  if  these 
lamps  fulfill  their  promises  the  present  carbon  filaments 
will  have  to  retire  from  business,  and  hence  extensive 
changes  will  be  required  in  the  systems  which  have 
adopted  two  hundred  and  fifty  volts  as  a  standard. 
While  in  many  localities  the  lamps  are  controlled  by 
the  operating  companies,  and  in  passing  we  wish  to 
emphasize  our  support  of  this  policy,  still  no  one  can  be 
so  optimistic  as  to  conclude  that  the  consumer  will 
continue  to  use  the  carbon  filament  when  the  other 
types  of  lamps  will  give  him  the  same  illumination  with 
a  very  much  lower  current  consumption,  and  hence 
such  companies  will  in  reality  be  forced  into  taking 
very  active  steps.  The  development  of  the  new  lamps 
Is  still  of  course  in  the  early  stages,  and,  while  some 
of  them  have  been  placed  on  the  market,  we  would 


hesitate  to  recommend  their  general  adoption.  The 
carbon  filament  is  an  altogether  too  well  tried  article 
to  be  discarded  in  haste,  and  we  should  rather  wait 
and  be  considered  unprogressive  than  invest  a  large 
sum  of  money  in  a  type  which  may  yet  be  subject  to 
considerable  development.  Arc  lamps,  as  they  are 
used  to-day,  give  their  best  results,  so  far  as  commer- 
cial lighting  is  concerned,  on  one  hundred  and  twenty- 
five  volts.  This  is  another  point  against  the  higher 
potential.  On  the  other  hand,  the  Nernst  lamp,  while 
commercially  satisfactory  on  one  hundred  and  ten  volts, 
really  gives  better  service  when  used  on  a  potential  of 
two  hundred  and  fifty.  There  seems  to  be  so  many 
different  conditions  affecting  this  matter  of  voltage 
that  it  is  hard  to  know  which  way  to  turn,  though  we 
can  promise  that  in  the  immediate  future  the  electrical 
world  will  realize  the  long-looked  for  and  much- 
sought-after  increase  in  the  efficiency  of  commercial 
illumination. 


With  the  use  of  certain  classes 
Electrical  Poisoning  of  electrical  appliances,  the  form- 
ation of  a  greater  or  less  quanti- 
ty of  ozone  is  a  certainty,  workmen  who  have  been 
confined  in  close  rooms  with  such  apparatus  for  any 
period  of  time  have  shown  symptons  which  clearly  in- 
dicate a  condition  of  poisoning,  the  most  apparant 
being  a  general  derangement  of  the  digestive  organs. 
This  peculiar  manifestation  has  been  noticed  in  some 
of  the  Niagara  plants,  though  the  matter  has  received 
more  attention  in  Europe  than  in  this  country.  The 
general  conclusion  seems  to  be  that  the  ozone  com.,  ines 
with  the  atmospheric  nitrogen  and  a  certain  amount  of 
vapor  of  water  which  is  always  present,  to  form  nitric 
acid,  which  enters  the  stomach  with  the  saliva.  The 
characteristic  acid  taste  which  is  often  perceived  in  the 
mouth  when  one  is  handling  high  tension  apparatus  is 
doubtless  from  the  same  source,  and  it  is  now  generally 
admitted  that  ozone,  when  inhaled  in  large  quantities, 
has  an  injurious  effect  on  the  throat  and  bronchial 
tubes.  The  difficulties  mentioned  are  such,  however, 
as  to  be  easily  avoided.  Where  these  conditions  exit, 
the  necessity  for  ventilation  is  most  apparent,  and 
there  is  no  doubt  that  a  good  many,  if  not  all,  of  the 
troubles  will  disappear  when  this  matter  is  given  due 
attention. 


SPARKS. 

The  Corporation  of  Ottawa  is  asking-  for  tenders  by  March 
2nd  for  meters,  transformers,  incandescent  lamps,  wire,  globes, 
carbons,  hardware  and  sundry  supplies. 

Mr.  C.  H.  Mitchell,  C.E.,  of  Toronto  and  Niagara  Falls,  has 
recently  reported  upon  proposed  hydro-electric  power  develop- 
ments at  Prince  Albert  and  Edmonton.  Mr.  Mitchell's  Toronto 
offices  are  located  at  1004  and  1005  Traders  Bank  Building. 

The  report  presented  to  the  Power  Committee  of  the  city  of 
Winnipeg  respecting  the  amount  of  power  used  in  Winnipeg, 
outside  of  street  railway  service,  shows  that  there  were  22,077 
horse  power  installed.  The  amount  which  has  been  installed  by 
the  street  railway  is  8,410,  although  only  5,200  is  actually  used. 
The  amount  of  horse  power  used  in  private  enterprises  wis 
found  by  the  census  to  be  8,860  horse  power.  The  census  con- 
firms the  estimate  made  last  summer  by  Mr.  Cecil  B.  Smith  that 
15,000  horse  power  would  be  required.  The  Power  Committee 
are  planning  to  develop  17,000  horse  power  and  it  is  felt  that 
in  view  of  the  recent  census  they  are  justified  in  doing  this.  It 
is  expected  that  .plans  will  be  so  far  advanced  as  to  call  tor 
tenders  for  the  general  work  at  Point  du  Bois  early  in  March. 
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ELECTRIC  METER  INSPECTION. 

The  following  additioinl  letters  have  been  received 
on  the  subject  of  electric  meter  inspection  : 

I  am  in  receip'  of  your  letter  re  inspection  of  electric  meters, 
and  would  ask,  "  do  these  figures  include  the  twenly-five  dollars 
($25.00)  license  fee  which  we  pay  annually  to  the  Dominion  Gov- 
ernm  !nt  f  ir  a  licens  j  to  sell  lijfht  ?"  If  not,  the  in>pection  fees 
are  sin- ply  outrageous.  As  to  inspection  of  meters,  in  the 
majority  of  cases  it  is  a  complete  farce.  N  ne  times  out  of  ten 
the  inspectors  are  wholly  incompetent,  and  the  inspection  is  of 
the  most  superficiil  character,  and  not  fair  10  the  electric  light 
companies  or  the  public.  The  fees  should  be  reduced  fully  one 
half  or  more. 

You  will  remember  that  there  is  a  duty  of  35  per  cent,  on  all 
electric  light  carbons  imported  into  Canada,  and  not  a  single 
l  arbon  has  been  made  in  Canada  in  ten  years.  In  the  case  of 
the  first  importation  of  carbons  made  by  myself  after  the  35  per 
cent,  duty  was  put  on,  the  Minister  of  Customs  ])retended  that  I 
was  getting  cut  rates,  and  nearly  doubled  my  invoice  for  customs 
purposes,  and  when  1  paid  the  duty  it  was  nearly  60  per  cent,  on 
the  invoice  price  instead  of  35  per  cent.  This  is  the  highest  rate 
of  duty  imposed  on  any  article  coming  into  Canada.  Is  the 
Government  so  hard  up  that  they  require  this  money,  or  is  it  an 
effort  to  extort  the  last  cent  that  electric  light  companies  ran 
bear?    This  35  per  cent,  duty  should  be  wiped  out  altogether. 

This  is  not  ^11  the  taxes  the  electric  light  companies  are  called 
upon  to  pay  either.  The  local  legislature  impose  a  registration 
fee.  Now,  taking  the  license  f -e,  the  registration  fee,  the  inspec- 
tion of  meters,  and  the  duty  on  carbons,  I  question  if  the  figures 
quoted  by  you  would  not  be  doubled.  It  is  wholly  unrcisonable 
that  the  electric  light  companies  should  be  compelled  to  submit 
to  this  burden  any  longer,  and  especially  since  very  few  of  the 
companies  are  making  both  ends  meet.  It  might  be  well  to  have 
some  member  in  the  Dominion  Hvuise  ask  for  a  return  of  all 
license  fees,  inspection  fees,  and  duties  on  carbons  paid  by  elec- 
tric light  companies  each  year  during  the  last  five  years.  Then 
you  will  gf  t  at  the  taxation  imposed  by  the  Dominion  Govern- 
ment. And  also  have  some  member  in  the  local  legislature  ask 
for  a  return  of  all  registration  fees  during  the  last  year. 

These  are  matters  that  should  not  be  overlooked,  and  should 
betaken  up  at  the  annual  meeting  of  the  Canadian  Electrical 
Association,  and  fully  discussed  and  acted  upon. 

R.  A.  Corbett, 
Port  Hope  Electric  Light  and  Power  Company. 


Re  fees  for  meter  testing  and  inspecti  n,  would  say  that  in 
view  of  the  large  revenue,  the  fees  certainly  should  be  reduced 
to  a  standard  basis  irrespective  of  capacity  of  meter  ;  that  is,  I 
wou'd  consider  that  a  fee  of  fifiy  cents  per  meter  would  be  a 
fair  charge,  and  further  that  a  reseal  within  six  months  after 
initial  seal  should  be  free  of  charge,  instead  of  the  present 
method  of  fif  y  cents  per  reseal,  for  reasons  I  will  explain  further 
on. 

The  present  methods  of  inspecting  and  testing  are  absurd. 
As  to  inspection,  the  meter  is  never  looked  at,  and  as  to  testing, 
that  is  a  mere  matter  of  form,  siirply  being  tested  as  to  its 
rated  load  and  sealed  as  quickly  as  possible  and  the  company 
compelled  to  foot  ihe  bill. 

Take,  for  examp  e,  this  company.  We  have  overhauled  all 
our  meters,  wh'ch  number  about  350.  We  called  upon  the 
Government  to  test  same,  the  inspector  came  down  tvith  a  very 
old  stop  watch  of  which  I  took  special  note,  also  a  50-ampere 
meter  to  test  5-ampere  meters.  What  was  the  consequence  ? 
Simply  this,  we  have  had  trouble  with  some  of  the  meters,  they 
were  removed  and  tested  with  our  own  instrunu nt",  and  found  5 
to  10  per  cent,  fast  ;  some  were  returned  to  the  ma'  ufacturers, 
beintj  under  guar;intee,  others  were  readjusted.  Now,  «e  have 
to  pay  for  reseals  on  these.  How  do  we  know  how  the  rest  of 
the  meters  are  ?  They  were  all  adjusted  to  a  50-ampere  meter, 
we  have  the  certificate  and  have  to  be  satisfied. 

I  am  not  placing  the  blame  on  the  inspector,  he  has  to  take 
what  is  given  to  him  and  do  ihe  best  he  c^n  ;  that  is  why  I  siate 
we  should  not  pay  for  reseals  wi  hin  six  months. 

Re  changes  in  inspection  and  testing,  it  is  my  opinion  that 
the  inspecting  and  testing  -hould  be  made  as  follows  : 

I  St — Meters  shovild  be  thoroughly  examined  by  the  inspector. 

2nd — Tested  as  to  creeping. 

3rd — Tfsted  upon  a  fraction  of  its  full  load. 

4th — Tested  upon  half  load. 


5tli — lestcd  upon  full  load,  then  scaled  and  a  cerlificalf 
given  stating  the  exact  tests  made  and  the  results  thereon. 

The  inspector  should  have  the  best  stop-watch  obtainable, 
also  the  best  standard  instruments,  which  rihould  be  carefully 
calibrated. 

In  considoration  of  the  fact  that  the  revenue  of  a  company 
operating  on  the  meter  system  depends  wholly  upon  the  con- 
ditions of  its  meters,  it  therefore  follows  that  the  inspection, 
testing  and  maintainence  of  its  meters  is  one  of  the  most 
important  branches  of  the  operating  department  and  should  be 
thoroughly  organized  and  placed  in  the  hands  ol  none  but  the 
most  competent  men,  who  should  follow  the  meters  very  closely 
and  keep  a  sharp  watch  upon  the  Government's  tests.  By  so 
doing  they  would  eliminate  a  considerable  amount  of  friction 
between  the  consumer  and  the  company. 

F.  A.  Chisholm, 
General  Manager  St.  Johns  Electric  Light  Company. 


In  view  of  the  fact  that  the  Government  is  making  a  large 
profit  on  inspection  of  electric  light  meters,  the  rate  should  be 
reduced  to  such  an  extent  that  the  Government  should  be  assur- 
ed of  getting  expenses  only,  as  I  understand  it  was  not  pro- 
posed to  be  a  profit-making  scheme. 

In  regard  to  the  present  method  of  inspecting  and  testing 
meters,  I  would  say  that  the  rTietliod  of  testing  in  our  locality  i-^ 
satisfactory.  I,  however,  feel  that  it  is  a  hardship  on  the 
electric  comp  inies,  not  so  much  from  the  point  of  the  expense 
of  testing,  but  due  to  the  fact  th  it  we  cannot  take  in  our  meters 
and  calibrate  them  as  frequently  as  we  would  otherwise  do  it 
it  were  not  for  the  go\ernment  inspection. 

In  companies  that  I  h-ive  been  connected  with  where  there 
was  no  government  inspection  require d,  we  made  a  practice  I'f 
calibrating  each  meter  at  least  once  a  year.  If  we  do  ihis 
here  and  find  that  a  meter  needs  adjusting,  we  have  to  break 
the  government  stamp,  calibrate  it  and  hang  it  on  a  rack  until 
the  Government  inspector  comes  along  to  inspect  it.  I  may 
say  that  our  nearest  Government  inspector  is  at  Halifax.  This 
necessitates  keeping  a  larger  number  of  meters  on  hand  than 
we  would  otherwise  have  to.  On  the  other  hand,  due  to  the 
inspection,  we  generally  let  the  meters  go  until  they  are  due  for 
re-inspection.  In  this  case  if  a  meter  is  found  to  be  wrong,  it 
is  pretty  hard  to  determine  when  it  commenced  to  error,  so  as 
to  make  the  adjustment. 

A.   F.  TOWNSEND, 

Manager  Cape  Breton  Electric  Company,  Sydney. 


MOON!  IGHT  SCHEDULE  FOR  MARCH 


Date. 

Light. 

Date. 

Extinguish 

No.  of 
Hours. 

Mar.  1 

6 

20 

Mar.  1 

9 

00 

2  40 

2 

6 

20 

2 

10 

00 

3  40 

3 

6 

20 

3 

1 1 

1 0 

4  50 

4 

6 

20 

5 

0 

JO 

6  00 

5 

6 

20 

6 

I 

30 

7  10 

6 

6 

20 

7 

2 

30 

a  10 

7 

6 

20 

8 

3 

40 

9  20 

fc' 

6 

20 

9 

4 

40 

10  20 

0 

6 

20 

10 

5 

40 

1 1  20 

to 

6 

30 

1 1 

5 

30 

1 1  00 

1  1 

6 

30 

1 2 

.S 

30 

1 1  00 

1  2 

6 

30 

•3 

5 

30 

1 1  00 

"3 

6 

30 

'4 

5 

30 

1 1  00 

'4 

6 

30 

•5 

5 

30 

1 1  00 

15 

6 

3^' 

16 

5 

30 

1 1  00 

tb 

6 

3^ 

'7 

5 

30 

1 1  00 

'7 

6 

3'> 

18 

5 

30 

1 1  00 

18 

6 

40 

'9 

5 

20 

10  40 

•9 

10 

10 

20 

5 

20 

7  'o 

20 

1 1 

10 

21 

5 

20 

6  10 

22 

0 

00 

22 

5 

20 

5  20 

2 

0 

50 

23 

5 

20 

4  30 

24 

1 

40 

24 

5 

20 

3  40 

2 

20 

2^ 

5 

to 

2  50 

26 

3 

00 

26 

5 

10 

2  10 

27 

No  Light 

27 

No 

Light 

28 

No  Light 

28 

No 

Light 

29 

No  Light 

29 

No  Light 

30 

6 

50 

30 

9 

00 

2  10 

3' 

6 

3" 

10 

10 

3  20 

Total 

«99  30 

February,  1907 


THE  CAINADIAiN  eLECTRICAL  NEWS 


49 


EXTENDED  TERMINAL  FUSE. 

The  Chase-Shawmut  Company  have  just  issued  a  folder  de- 
scribing- their  patented  Extended  Terminal  Fuses.  Before  the 
advent  of  National  Electric  Code  fuses,  the  manufacturers  of 
enclosed  fuses  made  a  type  "A"  or  screw  clamp  contact  fuse. 
In  developing  these  fuses,  the  manufacturers,  in  many  cases, 
made  them  up  in  different  lengths  for  fuses  of  a  given  capacity. 
This  fact  has  continually  been  a  source  of  annoyance. 

To  obviate  this,  and  to  reduce  and  simplify  the  stock  of  type 


"A"  fuses  necessary  for  the  user  to  have  on  hand,  the  Chase" 
Shawmut  Company  has  developed  and  completed  a  line  of  fuses 
having  a  long  or  extended  terminal  on  one  end.  This  terminal 
is  made  of  soft  copper  and  scored  at  different  standard  lengths. 
After  once  fitting  the  fuse  to  the  bas^e,  the  projections  may  be 
removed  wi'h  pliers  or  hack-saw.  This  fuse  will  reduce  the 
stock  to  one-third  of  the  amount  of  fuses  obliged  to  be  carried 
before  this  Extended  Terminal  Fuse  was  developed. 


LIGHTING  SPECIALTIES. 

The  Benjamin  Electric  Manufacturing  Company,  of  Toronto, 
have  a  very  complete  catalogue  ol  "Benjamin"  wiieless  clusteis 
and  lighting  specialties,  a  copy  of  which  they  will  be  glad  to 
send  to  anyone  interested.  The  construction  and  advantages 
of  these  clusters  are  explained  as  follows  : 

GENERAL  CONSTRUCTION. 

Benjamin  wireless  clusters  coi'sist  primarily  of  an  insulating 
base  of  porcelain,  two  one-piece  contact  plates  attached  there- 
to— each  serving  corresponding  terminals  of  all  lamps  in  cluster 
and  each  provided  with  a  bindinsr  screw — and  a  removable  shell 
ot  brass  or  aluminum  supported  by  porcelain  rings  or  bushings 
of  special  design. 

In  series  clusters  contact  plates  are  made  in  sections,  each  of 
which  except  two  carrying  binding  screws  serve  two  adjacent 
lamps.  Inner  and  outer  plates  overlap  each  other,  thus  connect- 
ing lamps  in  series  without  wires. 

ADVANTAGES. 

ist.  High  Insulation. — All  live  proportions  are  widely  separ- 
ated from  each  other,  and  from  shell  and  support,  by  porcelain 
bushings  and  porcelairi  base,  upon  which  all  contacts  are  mount- 
ed. Short,  threaded  socket  shells,  with  flanges  turned  outward, 
permit  lamps  to  pass  through,  thus  giving  wide  separation  be- 
tween outer  and  inner  contacts. 

2nd.  Simplicity. — A  six-light  box  cluster  with  sockets  and 
wires  contain  123  parts.  A  Benjamin  six-lig-ht  c'uster  has  only 
twenty-four,  or  about  one-fifth  as  many  parts. 

3rd.  Durability. — There  are  no  projecting  sockets  to  break 
down,  nor  wires  pulled  into  small  metal  nipples  to  short-circuit, 
and  as  ther?  are  few  parts  to  become  loose  or  disengaged,  there 
is,  therefore,  little  occasion  for  any  part  to  get  out  of  order,  and 
length  of  time,  which  under  ordinary  conditions  cluster  will  last, 
is  almost  unlimited. 

4th.  Easy  Installation. — The  absence  of  wires  does  away 
with  soldered  or  taped  joints  in  cluster  body.  In  order  to  install, 
it  is  necessary  only  to  remove  shell,  attach  base  to  support,  con- 
nect supply  wires  to  binding  screws  and  replace  shell. 

5th.  Ready  Re-finish. — To.  re-finish  an  ordinary  six-light 
cluster,  it  must  be  taken  out  of  service,  all  twelve  wires  discon- 
nected, sockets  removed.  After  being  re-finished,  the  fourteen 
or  more  exposed  parts  must  then  be  re-assembled  with  the  re- 
maining parts,  before  cluster  can  again  be  put  in  service. 
There  is  only  one  piece  of  a  Benjamin  wireless  cluster  body  that 
requires  re-finishing.  This  can  easily  be  removed  without  dis- 
turbing electrical  connections,  or  putting  cluster  out  of  service 
for  more  than  a  few  minutes. 

USES. 

Benjamin  wireless  clusters  are  equally  adapted  to  in  and  out- 
door lighting.  They  meet  the  growing  demand  for  a  grouping 
of  small  units,  as  over  against  larger  individual  units,  perfectly. 
They  permit  use  of  such  lamps  as  from  time  to  time  are  rrost 
distinctly  in  line  of  progress,  without  the  expense  of  a  new 
device.  For  lighting  stores,  offices,  public  buildings,  colleges, 
churches,  factories,  railway  cars,  or  streets  parks,  pavilions, 
wharves,  steamships,  etc.,  they  represent  the  highest  achieve- 
ment of  modern  illuminating  art. 


EXHIBIT  OF  THE  H.  W.  JOHNS-MAN VILLE  COMPANY. 

At  the  Second  Annual  Electrical  Show  held  in  Chicago  from 
January  14th  to  26th,  the  H.W.  Johns-Manville  Company,  whose 
headquarters  are  in  New  York,  had  an  extensive  exhibit. 
Among  its  other  numerous  electrical  specialties  exhibited  was 
a  line  of  "Victor"  direct  reading  instruments.  These  consisted 
of  "Victor"  direct  current  volt  and  ammeters,  "Victor"  com- 
bination meters  both  switchboard  and  portable  types,  as  well  as 
a  special  "Victor"  combination  meter  for  automobile  use. 

The  "  Victor"  combination  meters  are  the  only  direct  reading 
electrical  instrument  of  their  kind  on  the  market,  giving  a 
simultaneous  reading  of  volts,  amperes,  watts  and  horsepower 
on  one  dial.  It  consists  of  a  volt-meter  and  ammeter  and  is, 
therefore,  practically  two  separate  and  complete  instruments 
which  are  combined  in  one  case  and  so  arranged  that  the 
indicators  cross  each  other,  each  acting  independently  of  the 
other,  as  far  as  volt  and  ampere  readings  are  concerned.  The 
readings  in  watts  and  horsepower  are  obtained  from  the  point 
of  intersection  of  the  two  indicators.  The  "Victor"  has  a 
wide  range  of  uses,  which  will  suggest  themselves  to  the 
practical  engineer.  It  is  claimed  to  be  the  only  practical 
switchboard  instrument  giving  a  reading  in  watts  and  horse- 
power, and  inasmuch  as  it  combines  four  instruments  in  one  it 
requires  only  the  space  of  a  single  instrument,  thus  adapting  it 
to  the  smallest  switchboard  panels. 

Among  the  other  materials  exhibited  should  be  mentioned 
'•J — M  "  friction  tape,  which  is  recognized  as  about  the  best  of 
high  grade  tapes  now  on  the  market.  In  this  tape  the  friction 
is  well  worked  into  the  fabric  and  runs  true  to  gauge  through- 
out the  entire  roll.  This  tape  possesses  an  extremely  long 
life  under  all  conditions. 

"  Noark"  subway  and  service  boxes  were  shown  of  one,  two 
and  three  pole  construction  and  250,  6ooand  2,500 volt  capacity. 
In  addition  to  the  other  numerous  advantages  of  "Noark" 
subway  boxes,  these  are  water-tight,  being  designed  and  tested 
to  withstand  a  pressure  of  25  pounds  per  square  inch  without 
leaking  and  are,  therefore,  suitable  for  the  most  severe  condi- 
tions. Also  a  complete  line  of  "Noark"  National  Standard 
fuses,  blocks  and  accessories  and  "J — M"  overhead  line 
material  were  shown. 

"Transite"  controller  lin'ngs  are  made  of  "Transite"  asbestos 
fireproof  lumber,  an  insulating  material  which  absolutely  pre- 
venis  short  circuiting  or  grounding  of  cont  oiler  cover. 
"Transite"  asbestos  lumber  is  also  made  in  the  form  of  fireproof 
doors,  for  high  tension  transformers  and  switches,  in  which 
case  it  serves  to  protect  the  apparatus  from  short-circuiting  and 
to  prevent  persons  from  coming  in    contact  with  the  live  parts. 


SPARKS. 

Attention  is  called  to  the  announcement  in  this  and  future 
issues  of  Messrs.  Kilmer  &  Pul'en,  sole  agents  in  Canada  for 
the  Genera''  Electric  Co.,  of  Sweden,  manufacturers  of  all  kinds 
of  electrical  equipment.  Messrs.  Kilmer  &  Pullen  have  opened 
offices  in  the  McKinnon  Building,  Toronto. 

Messrs.  Townsend  &  Hutt's  electric  li.ght  plant,  at  Milestone, 
Sask. ,  is  now  in  first-class  running  order.  The  plant  and  whole 
S3'Stem  when  completed  will  be  of  high  standard  and  speaks 
volumes  for  the  thoroughness  of  Messrs.  Townsend  &  Hutt  in 
the  enterprise  they  have  undertaken.  Milestone  will  have  great 
reason  to  feel  proud  of  the  up-to-date  and  efficient  system 
installed,  and  it  is  now  up  to  the  council  to  have  street  lights 
put  in  as  early  as  possible  and  grasp  the  opportunity  thus 
offered  of  having  a  strong  advertisement  of  a  bright,  up-to-date 
and  go-ahead  town. — Milestone  Mail. 

The  Shawinigan  Falls  Terminal  Railway,  operating  the 
railroads  in  Shawinigan  Falls  which  form  the  connecting  link 
between  the  Canadian  Northern  and  the  St.  Maurice 
Valley  Railway  Systems,  have  recently  placed  an  order  with 
the  Canadian  General  Electric  Company,  Limited,  of  Toronto, 
tor  a  600  h  p.  electric  locomotive.  This  locomotive  will  be 
operated  from  the  alternating  current,  single  phase  lines  of  the 
Shawinigan  Water  and  Power  Co.,  for  the  purpose  of  moving 
freight  cars  as  required  for  the  large  factories  located  there. 
This  is  the  fir-t  locomotive  of  this  type  to  be  used  in  Canada, 
and  its  operation  will  be  closely  watched  by  railway  men, 
because,  with  numerous  water-powers  distributed  throughout 
the  countr}',  the  possibilities  of  the  economical  use  of  electricity 
for  local  lines  is  one  which  cannot  be  neglected. 
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RAILWAY  GENERATORS  OPERATED  ON  A 
THREE-WIRE  LIGHTING  SERVICE. 

Interesting  and  valuable  results  have  been  obtained 
by  the  Topeka  Edison  ("oiripany,  Topeka,  Kas.,  in 
operating  a  600- volt  niilvvay  generator  at  250  volts 
on  an  Edison  three-wire  system. 

The  company  has  one  of  the  most  modern  and  well- 
equipped  plants  in  the  West.  In  addition  to  its  regu- 
lar lighting  business  it  supplies  current  at  600  volts 
to  the  Topeka  Railway  Company,  and  for  this  purpose 
has  installed  three  500-kilowatt,  600-volt  generators. 
This  number  of  generators  affords  a  considerable  re- 
serve capacity,  which  is  increased  by  the  use  of  a 
storage  battery  which  operates  on  the  railway  service. 

Anticipating  an  extra  lieavy  demand  on  the  three- 
wire  lighting  system  during  the  present  winter  sea- 
son. Superintendent  J.  T.  Huntington  and  Chief  En- 
gineer J.  L.  Chase  made  the  experiment  of  connect- 
ing one  of  the  railway  generators  to  the  two  outside 


The  generator  can  be  changed  from  cither  service 
to  the  other  in  a  few  moments  by  the  adding  governor 
weights,  and  throwing  switch  marked  "B"  in  dia- 
gram.— FAr.ctrirnl  Revieio. 


ELECTRIC  RAILWAY  STATISTICS. 

According  to  the  annual  report  of  the  Department 
of  Railways  and  Canals,  there  were  in  operation  at 
the  close  of  the  fi.scal  year  ended  June  30.  1906,  814 
miles  of  electric  railway,  of  which  811  miles  were  laid 
with  steel  rails,  195  miles  being  doul)le-tracked.  The 
paid-up  capital  amounted  to  $63,857,970,  of  which 
the  municipal  aid  amounted  to  $173,000  (including 
$100,000  subscription  to  shares,  and  $40,000  loan). 
The  number  of  miles  in  operation  was  814.  the  actual 
increase  being  21  miles.  The  gross  earnings  aggre- 
gated $10,966,872,  an  increase  of  $1,609,747.  and  the 
working  expenses  $6,675,038.  an  increase  of  $756,844, 
leaving  the  net  earnings  $4,291,834,  an  increase  of 


Plan  Showing  Operation  of  Generator  on  Either  250  or  600  Volts 


wires  of  the  three-wire  system.  To  do  this  the  genera- 
tor was  connected  to  the  250-volt  panel  in  the  man- 
ner shown  in  the  accompanying  diagram.  To  oper- 
ate at  250  volts  the  compounding  feature  is  cut  out  as 
indicated,  and  the  field  rheostat  on  the  600-volt  panel 
about  one-half  cut  out ;  the  field  resistance  is  then  con- 
trolled by  rheostats  on  the  250-volt  panel.  The  en- 
gine speed  was  reduced  five  revolutions  per  minute  by 
adding  weights  to  the  governor  which  gave  a  speed 
of  120  revolutions  per  minute.  On  the  day  the  test 
was  made  the  generator  had  operated  ten  hours  at 
600  volts  and  900  amperes  in  railway  service.  In 
changing  over  the  extra  governor  weights  were  added, 
switcli  thrown,  and  the  generator  connected  to  the 
three-wire  system  at  250  volts,  being  o]ierated  at  850 
amperes  for  over  three  hours  in  paralh^l  with  regu- 
lar lighting  units.  Tliere  was  no  sparking  at  the 
brushes  and  no  heating  of  commutator  above  normal, 
and  there  was  no  trouble  with  regulation,  which  indi- 
cates that  the  amperage  ccmld  be  carried  higher.  The 
generator  used  was  a  General  Electric,  tA'pe  ^I.P., 
Class  10,  500  kilowatt.  570  volts,  no  load;' 600  volts 
full  load :  900  to  1,000  amperes,  direct  connected  to  a 
Buckeye  vertical,  cross-componnd  engine  with  cylin- 
der twenty-three  inches  by  forty-two  inchi^s  liv  thirty 
inches,  normal  speed  125  revolutions  per  minute. 


$852,903.  The  number  of  passengers  carried  was  237,- 
655,074,  an  increase  of  34,187,757,  and  the  freight 
carried  amounted  to  506,024  tons,  a  decrease  of  4,326 
tons.  The  car  mileage  was  50,618,836,  an  increase  of 
4,659,735  miles.  The  accident  returns  show  a  total 
of  47  persons  killed  during  the  year,  12  being  pas- 
sengers, 3  employes  and  32  others.  In  addition.  1,653 
persons  were  injured,  of  these  1,088  were  passengers, 
125  employes  and  440  others;  1  employe  and  1  other 
were  killed,  and  85  passengers,  13  employes  and  8 
others  injured  in  collisions,  derailments:  3  passengers 
and  2  employes  were  killed,  and  844  passengers,  17 
employes  and  11  others  injured,  through  jumping  on 
or  off  cars  in  motion ;  2  passengers  and  13  others  were 
killed,  and  2  passengers  and  128  others  injured 
tlirough  walking  or  being  on  the  track:  1  passenger 
was  killed,  and  72  passensrers.  16  employes,  and  2 
otliers  in  juried,  through  falling  from  cars:  4  pa.s.sen- 
gers,  and  19  others  were  killed,  and  16  passengers,  8 
employes,  and  225  othei-s  injured  by  being  struck  by 
cat's  at  highway  crossings.  Seven  employes  were  in- 
jured by  coupling  cai-s.  Power  was  supplied  in  15 
cases  by  water,  and  in  41  cases  by  steam.  Ontario 
has  441  miles.  Quebec  198,  New  Brunswick  16,  Nova 
Scotia  54,  Manitoba  32,  and  British  Columbia  72 
miles.    Returns  were  received  from  47  companies. 
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THE  OPERATION  AND  CARE  OF  EXCITERS 


In  the  following  article  the  writer  has  endeavored  to 
take  up  in  the  form  of  a  general  discussion  the  difficul- 
ties which  may  arise  in  the  operation  of  direct-current 
machines  when  used  as  exciters  for  alternators. 
Special  attention  is  given  to  those  troubles  which 
numerous  complaints  and  requests  for  advice  and  as- 
sistance have  indicated  as  being  most  common. 

SHUNT  AND  COMPOUND    WOUND  EXCITERS. 

Both  shunt  and  compound  wound  machines  are  used 
for  exciters,  the  former  type  being  used  where  each 
alternator  is  operated  with  its  individual  exciter  and 
where  a  variation  of  exciter  voltage  with  changes  of 
alternator  load  is  not  objectionable.  Where  'two  or 
more  alternators  are  operated  from  the  same  exciter  it 
becomes  convenient  to  use  the  compound  wound  type 
which  can  be  adjusted  to  maintain  constant  voltage 
from  no  load  to  full  load,  and  a  change  in  the  field  cur- 
rent of  one  alternator  will  not  affect  the  voltage  of 
other  alternators  excited  from  the  same  machine. 

In  the  first  case  it  is  customary  to  adjust  the  alterna- 
tor voltage  by  a  manipulation  of  both  shunt  and  series 
rheostats  ;  as  the  loss  in  the  series  rheostat  is  wasted 
energy  the  alternator  voltage  is  brought  up  by  the  shunt 
rheostat,  using  the  series  rheostat  only  to  obtain  the 
finer  graduations  between  two  successive  steps  of  the 
shunt  rheostat.  In  the  second  case  the  required  direct- 
current  voltage  is  brought  up  with  the  exciter  shunt 
rheostat,  and  all  alternator  field  current  adjustments 
are  made  with  rheostats  in  series  with  the  field  coils. 

THREE  KINDS  OF  SPARKING. 

Practically  all  defects  in  design  and  construction, 
and  in  the  improper  operation  of  exciters,  manifest 
themselves  in  the  form  of  sparking  at  the  brushes.  In 
addition  to  being  an  unpleasant  and  disquieting  condi- 
tion, sparking  usually  means  a  more  or  less  rapid 
destruction  of  the  commutator  and  brushes,  and  on 
account  of  heating  seriously  affects  the  available  capa- 
city of  the  exciter  and  the  proper  operation  of  the 
alternator. 

For  convenience  of  discussion,  sparking  may  be 
divided  into  three  general  classes  :  First,  the  small 
bluish  white  sparks,  which  are  not  particularly  obnoxi- 
ous, as  they  are  not  in  any  way  destructive,  and  beyond 
a  slight  heating  do  not  materially  affect  the  operation 
of  the  machine.  Second,  the  streaks  of  very  fine 
sparks  sometimes  extending  nearly  around  the  com- 
mutator from  one  set  of  brushes  to  another.  This  is 
not  a  true  brush  sparking  and  in  itself  possesses  no 
destructive  properties  and  does  not  affect  the  operation 
beyond  heating  and  a  consequent  increase  of  brush 
contact  resistance.  This  form  of  sparking  is  invari- 
ably due  to  a  dirty  commutator,  small  particles  of  dust 
and  dirt  being  brought  to  a  white  heat  under  the 
brushes  and  remaining  luminous  for  an  instant.  The 
remedy  is  to  thoroughly  wipe  off  the  conmutator  with 
a  clean  dry  cloth  free  from  lint.  The  third,  or  greenish 
yellow  variety  of  sparks  are  serious,  as  they  are  not 
only  destructive  but  limit  the  available  safe  output  of 
the  exciter.  Every  effort  should  therefore  be  made  to 
entirely  eliminate  them  immediately  upon  their  appear- 
ance. 

The  latter  form  ot  sparking  may  be  due  to  any  one 


of  a  number  of  conditions,  such  as  an  unequal  brush 
tension,  loose  rocker  arm  or  brush  holder  studs,  a 
rough  commutator,  or  improper  setting  of  the  brushes. 
The  tension  of  all  brushes  of  each  set  must  be  equal  in 
order  that  the  contact  resistance  be  the  same  for  each 
brush,  and  that  the  total  current  will  be  properly 
divided  among  the  brushes.  F"or  carbon  brushes  a 
pressure  of  2]^  pounds,  and  for  graphite  brushes  a 
pressure  of  6  pounds  have  been  found  to  give  the  best 
results.  The  "  feel  "  of  the  brush  tension  should  never 
be  relied  upon,  and  the  use  of  a  small  spring  scale  is 
recommended  in  order  to  obtain  uniform  pressure. 

CHANGE  OF  BRUSH  CONTACT. 

If  the  rocker  arm  or  brush  holder  supports  are 
allowed  to  work  loose,  sparking  will  occur  on  account 
of  the  change  of  brush  contact  resistance  with  chang- 
ing positions  of  the  brushes. 

ROUGH  COMMUTATOR. 

This  may  be  caused  by  the  wearing  away  of  the 
copper  bars  allowing  the  mica  insulation  to  project 
above  the  surface.  The  remedy  is  to  turn  the  commu- 
tator true  in  a  lathe  and  then  carefully  cut  down  the 
mica  segments  about  1/32  inch  below  the  surface  with 
a  small  three-cornered  file.  Great  care  must  be  taken 
to  remove  any  small  particles  of  copper,  which  m-ght 
bridge  across  from  bar  to  bar. 

HIGH   OR  LOW  BARS. 

Unequal  wear,  poor  brushes,  excessive  sparking,  or 
poor  construction  m,ay  cause  high  or  low  bars  to  de- 
velop on  the  commutator,  or  the  commutator  as  a 
whole  may  get  out  of  round.  The  remedy  is  as  before 
to  true  up  the  commutator  in  a  lathe,  but  if  the  trouble 
is  due  to  poor  construction  the  trouble  will  be  only 
temporarily  overcome  and  a  new  commutator  will 
eventually  be  necessary. 

GROOVES  IN  COMMUTATOR. 

Grooves  may  be  worn  in  the  commutator  when  there 
is  no  end  play,  or  the  brushes  are  incorrectly  set  and 
not  properly  staggered.  The  importance  of  end  p'ay 
is  such  that  many  of  the  larger  direct-current  machines 
are  equipted  with  mechanical  devices  to  make  this  action 
continuous  and  positive.  The  only  remedy  for  a  groov- 
ed commutator  is  to  turn  it  true  in  a  lathe  and  remove 
the  conditions  causing  the  trouble. 

OPEN  CIRCUIT. 

An  open  circuit  in  an  armature  coil  lead  will  cause  a 
vicious  sparking  as  the  commutator  bar  to  which  the 
coil  is  connected  leaves  the  brushes.  The  destruction 
will  be  localized  upon  one  bar,  and  a  temporary  remedy 
is  tc  bridge  this  bar  to  the  ones  on  either  side  of  it. 
The  open  circuit  should  be  located  and  repaired  as  soon 
as  possible. 

FITTING  BRUSHES  TO  COMMUTATOR. 

Practically  all  modern  exciters  are  equipted  with  car- 
bon or  graphite  brushes,  and  in  most  cases  the  brush 
holder  studs  are  supported  by  a  rocker  arm.  This  form 
of  construction  allows  an  equal  and  simultaneous  adjust- 
ment of  all  brushes  to  the  no  sparking  point.  The 
brush  supporting  arrangement  is  such  as  to  perman- 
ently spacet  he  several  sets  of  brushes  equally  around 
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the  commutator,  and  the  only  adjustment  required  is 
to  fit  each  independent  brush  to  the  surface  of  the 
commutator.  This  is  best  done  by  using  a  strip  of 
fine  sand  paper  somewhat  wider  than  the  brush,  and 
conforming  to  the  curve  of  the  commutator.  Keeping 
the  end  of  the  strip  pressed  against  the  surface  of  the 
commutator,  draw  it  forward  in  the  direction  of  the 
machine  rotation  while  the  brush  is  firmly  pressed 
down  upon  it.  Raise  the  brush  to  clear  each  time  the 
sand  paper  is  pushed  back  for  a  new  pull.  Never  use 
emery  cloth. 

OILING  COMMUTATOR. 

Lubrication  of  commutators  is  important  from  the 
bearing  it  has  upon  the  contact  resistance  between  the 
brushes  and  commutator.  Excessive  use  of  lubricant 
will  form  a  high  resistance  coating  on  ihe  commutator 
and  will  seriously  interfere  with  the  good  behavior  of 
the  machine.  At  most  but  a  very  slight  amount  of 
lubrication  is  required.  A  small  piece  of  clean  rag 
free  from  lint,  dipped  in  machine  oil  and  then  squeezed 
as  dry  as  possible  between  the  fingers,  answers  the 
purpose  admirably. 

SOME  PRECAUTIONS. 

It  may  appear  to  be  superfluous  to  state  that  all 
parts  of  the  exciter  should  be  kept  clean,  and  all  con- 
nections tight;  but  the  great  majority  of  exciter  troubles 
have  been  traced  back  to  the  neglect  of  one  or  the 
other  ot  the  above  precautions. 

Where  machines  are  not  being  operated  in  parallel 
and  each  machine  is  operated  with  its  individual  ex- 
citer, it  is  best  to  turn  in  all  the  resistance  of  both 
rheostats  before  opening  the  exciter  switch.  This  re- 
daces  the  inductive  kick  to  a  minimum  and  prevents 
the  danger  of  puncturing  the  insulation  of  the  field 
coils,  or  demagnetizing  the  fields  of  the  exciter. — The 
Engineer. 

WHAT  A  KILOWATT  HOUR  OF 
ELECTRICITY  WILL  DO. 

The  electrical  engineer  of  the  municipal  lighting 
plant  of  Loughborough,  Eng.,  has  recently  published  a 
little  list  showing  the  inhabitants  what  a  kw-hour 
of  electricity  will  do  for  them.  It  is  a  good  way  of 
selling  electricity  and  of  bringing  home  to  the  public 
mind  the  versatility  and  wide  range  of  application  of 
electrical  energy.  Our  readers  can  develop  such  an 
idea  or  table  for  themselves.  Some  of  the  perform- 
ances are  a  little  vague,  but  the  list  as  a  whole  is  quite 
striking  and  ingenious : 

Saw  300  feet  of  timber  (deal). 

Clean  5,000_  knives. 

Keep  your  feet  warm  for  five  hours. 

Clean  75  pairs  of  boots. 

Clip  5  horses. 

Warm  your  curling  tongs  every  day  in  the  year 
for  3  minutes  and  twice  on  Sundays. 

Warm  your  shaving  water  every  morning  for  a 
month. 

Give  you  1,250  impressions  on  a  Bremner  royal 
printing  machine. 

Run  a  mechanical  sieve  for  2  hours. 

Run  an  electric  clock  for  10  years. 

Iron  30  silk  hats. 

Light  3,000  cigars. 

Knead  8  sacks  of  flour  into  dough. 

Fill  and  cork  250  dozen  pint  bottles. 


Supply  all  the  air  required  by  an  ordinary  church 
organ  for  one  service. 

Pump  100  gallons  of  water,  or  other  liquid,  to  a 
height  of  25  feet. 

Run  a  plate-polishing  machine  for  21  hours. 

Run  an  electric  piano  for  10  hours. 

Lift  3I/2  tons  75  feet  in  4  minutes. 

Give  you  3  Turkish  light  baths. 

Keep  4  domestic  irons  in  use  for  an  hour. 

Keep  you  warm  in  bed  for  32  hours. 

Warm  all  the  beds  in  the  house,  by  a  warming  pan, 
for  a  fortnight. 

Give  you  a  fire  in  your  bedroom  for  an  hour  while 
you  are  dressing  or  iindressing. 

Boil  9  kettles,  each  holding  2  pints  of  water. 

Cook  15  chops  in  15  minutes. 

Run  a  small  ventilating  fan  for  21  hours. 

Run  a  large  ventilating  fan  for  6  hours. 

Keep  your  breakfast  warm  for  5  hours. 

Run  a  sewing  machine  for  21  hours. 

Carry  your  dinner  upstairs  every  day  for  a  week. 

Carry  you  30  times  from  the  bottom  of  the  house 
to  the  top,  80  feet  each  journey. 

Keep  your  coffee  pot  warm  at  the  breakfast  table 
every  day  for  a  week. 

Carry  you  3  miles  in  an  electric  brougham. — Elec- 
trical World. 

THE  PUBLIC  AND  ELECTRIC  WIRING. 

Toronto,  February  nth,  1907. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — There  is  a  general  feeling:  amongst  the  electrical 
trade  that  the  Canadian  Fire  Underwriter.'  Association  do  not 
endeavour  to  encourage  the  general  public  towards  the  adoption 
of  iron  conduits.  We  are  unable  to  give  any  very  definite  infor- 
mation regarding  what  is  allowed  by  the  association  by  way  of 
rebate  or  reduction  of  rates,  but  wiih  what  little  inlormation  we 
can  gather  it  appears  that  on  manufacturing  risks  there  is  an 
allowance  of  2  cents,  with  no  allowance  on  mercantile  risks. 
This  appears  to  be  a  very  meagre  inducement  for  anybody  to 
lay  out  a  large  amount  of  money.  If  the  fire  underwriters  would 
allow  10  cents  off  f  >r  conduit  wiring  they  would  lose  nuthing 
owing  to  the  increased  safety,  and  it  would  go  a  long  way  to- 
wards weeding  out  a  lot  of  tramp  contractors  and  iheir  wiring. 

Canada  is  no  doubt  a  long  way  behind  the  times  in  adopting 
up-to-date  ideas.  This  might  appear  to  reflect  on  the  electrical 
inspector  of  the  association,  but  byway  of  explanation  I  might 
add  that  I  am  quite  aware  of  the  fact  that  the  electrical  inspec- 
tors are  not  only  in  favor  of  more  modern  ideas,  and  that  con- 
duits h  ive  become  much  more  practicable  in  the  city  of  Toronto 
recently,  but  when  the  association  di)  not  exiend  to  the  public 
any  encouragement,  or  appear  to  provide  their  inspection  depart- 
ment wiih  the  facilities  which  they  are  so  much  in  need  of,  it  is 
much  to  their  credit  that  they  accomplish  as  much  as  they  do. 

There  appears  to  be  an  air  of  mystery  in  connection  with  the 
Underwriters'  ANSociation,  and  in  a  city  like  Toronto,  where  the 
inspectors  are  practically  maintained  at  the  expense  of  the 
public,  they  should  be  able  to  enlighten  ihe  public  in  every 
way  possible,  with  a  view  to  educating  them,  or  giving  to  the 
press  or  trade  journ  ils  as  much  information  as  is  required  along 
technical  lines.  I  believe,  with  many  others,  th^t  if  the  Fire 
Underwriters  would  prepare  a  regular  monthly  or  weekly  article 
for  use  in  the  press,  explaining  the  various  points  in  connection 
with  electric  wiring,  that  it  would  be  very  acceptable  and  tend 
to  spread  the  necessary  knowledge  amongst  those  engaged  in 
the  work  to  mitii^ate  to  a  1  irge  e.xtent  the  pleadir>g  of  ignorance 
on  the  p  .rt  ot  defaulters  or  transgressors  of  the  requirements  of 
the  association. 

We  all  want  a  good  and  up-to-date  inspection  system  and  are 
willing  to  contribute  toward*  it,  and  at  the  s^me  time  we  want 
to  feel  that  the  electrical  department  is  to  a  reasonable  extent 
open  to  us  and  the  general  public. 

Yours  truly, 

A.  G.  Hall. 
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A    NEW    LINE   OF  CONTROLLERS. 

The  Electric  Controller  &  Supply  Company,  of  Cleveland, 
Ohio,  are  placing  on  the  market  a  new  line  of  controllers, 
termed  Type  G,  which  have  a  rating  of  one  to  fifty  horse- 
power. These  controllers  were  built  to  meet  the  requirements 
of  general  crane  service  where  the  conditions  are  not  severe 
enough  to  demand  the  use  of  the  Dinkey  Ventilated  Con- 
troller. The  Type  G-3  and  G-4  controllers  are  built  with  coil 
resistance,  while  the  Type  G-5  and  G-6  controllers  are  built 
with  cast  grid  resistance.  When  it  is  desired  to  place  con- 
trollers above  or  in  the  rear  of  the  operator  the  Type  G  con- 
troller is  furnished,  arranged  for  under  lever  operation.  They 
are  also  furnished  with  spring  return  for  operation  from  the 
floor  by  means  of  pendent  ropes  or  chains. 

A  number  of  crane  users  have  decided  that  a  15  to  20  ton 
crane  requiring  a  25  or  30  horse-power  motor  on  the  hoist  and 
bridge  motion  may  be  operated  from  the  floor  by  any  of  the 
men  in  the  shop,  thus  saving  the  wages  of  a  crane  operator, 
who  would  probably  be  idle  half  his  time.  It  is  a  very  simple 
matter  to  put  cut-outs  at  either  end  of  the  trolley  travel  and 
at  either  end  of  the  runway  to  prevent  accident.  The  Type 
G  controller  is  claimed  to  meet  this  demand  for  a  controller 
up  to  50  horse-power,  arranged  for  operation  from  the  floor 
by  means  of  ropes.  This  controller  is  a  self-contained  unit, 
the  resistance  being  placed  in  the  frame,  making  it  necessary 
to  run  only  four  wires  between  the  controller  and  motor.  Ee- 
versal  is  accomplished  by  the  use  of  a  single  lever,  no  separate 
reverse  switch  being  required. 

The  Type  G  controllers  are  self-contained,  compact,  and  ox- 
cessible.  All  parts  are  made  to  jig  and  are  iuterehangable. 
The  contact  face  is  of  heavy  slate,  free  from  metallic  v(!ins. 
The  contact  segments  are  of  copper,  which  are  screwed  to 
brass  lugs,  to  which  all  wiring  connections  are  made.  By 
this  construction  any  of  the  contact  segments  can  be  removed 
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Type  G-5  Controller — Front  V  iew. 

and  replaced  without  disturbing  the  wiring  connections.  The 
contact  arm  is  of  soft  cast  iron  and  carries  the  fingers  and 
finger  holders,  the  insulation  of  which  is  of  heavy  pressed 
valcabuston  bushings.  The  contact  fingers  are  of  dropped 
forge  copper  of  great  hardness,  and  may  be  removed  and  re- 
placed without  removing  the  contact  arm.  A  powerful  and 
effective  blow-out  is  provided  in  all  sizes  of  these  controllers. 
The  frame  for  Type  G-3  and  G-5  controllers  consists  of  a 
main  casting  in  one  piece  provided  with  a  cover,  the  removal 
of  which  affords  easy  access  to  all  resistance  connections.  The 
case  enclosing  this  frame  is  of  perforated  steel,  thus  allowing 
ample  ventilation.  The  frame  of  the  G-4  and  G-6  controllers 
consists  of  a  bottom  casting  which  supports  the  resistance,  and 
a  top  casting  which  supports  the  contact  slate  and  arm.  The 


top  and  bottom  castings  are  connected  by  means  of  four  corner 
posts,  around  which  a  casing  of  perforated  steel  is  provided  for 
ventilation  and  protection  to  resistance.  The  top  casting  of 
the  G-4  and  G-6  controllers  supports  the  contact  slate,  which 
is  completely  covered  and  protected  by  a  sheet  steel  casing. 
This  protects  the  operator  from  coming  in  contact  with  any 
live  parts  of  the  controller,  and  also  protects  the  working  parts 
of  the  controller  from  dust  and  dirt.  Easy  operation  is  secur- 
ed by  a  lever  which  is  keyed  to  the  arm  shaft  at  the  back  of 
the  top  casting,  which  gives  a  short  movement  of  about  ten 
inches  in  either  direction  for  both  starting  and  reversing.  The 
resistance  for  the  G-5  controller  is  built  of  cast  grids  in  a 
single  bank,  which  may  easily  be  removed  as  a  unit  without 
disturbing  the  other  parts  or  moving  the  controller.  The  re- 
sistance for  the  G-6  controller  is  made  of  two  banks  supported 
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on  bars  attached  to  the  frame,  and  may  be  removed  in  separ- 
ate units  without  disturbing  the  other  parts.  The  resistance 
for  the  G-3  and  G-4  controllers  is  made  up  of  Type  E  coils, 
which  consist  of  a  heavy  asbestos  tube  stiffened  by  means  of 
a  central  brass  tube,  which  serves  to  bring  the  rear  terminal 
forward,  facilitating  the  necessary  connections.  These  con- 
trollers are  very  adaptable  for  service  up  to  500  volts.  Six 
points  of  control  are  provided  with  the  G-3  and  G-5  con- 
trollers, and  eight  points  of  control  with  the  G-4  and  G-6  con- 
trollers. 


Col.  Ward,  Commander  of  the  Royal  Engineers  at  Halifax, 
N.  S.,  recently  addressed  the  students  of  McGill  University 
on  the  question  of  forming  an  association  of  engineers  in 
Canada  as  a  reserve  force  in  case  of  war.  The  Colonel  ex- 
plained that  he  had  conferred  with  the  Militia  Council  at 
Ottawa,  and  prominent  engineers,  and  had  been  assured  of 
their  co-operation.  Prof.  P.  E.  Nobbs,  who  was  chairman 
of  the  meeting,  also  spoke  on  the  question. 

Mr.  B.  G.  McBurney,  manager  of  the  Winnipeg  branch  of 
the  Canadian  General  Electric  Company,  was  in  Toronto  last 
month  conferring  with  his  company  regarding  their  grooving 
business  of  Western  Canada. 

Storing  coal  in  pits  capable  of  being  flooded  has  been 
adopted  at  the  new  plant  of  the  Western  Electric  Com- 
pany, at  Hawthorne,  111.  A  plot  about  320x75  feet  has 
been  excavated  to  a  depth  of  about  12  feet,  and  lined  and 
subdivided  by  concrete  walls  into  twelve  8ox25-foot  pits. 
Their  bottom  is  the  clay  sub-soil  and  the  walls  are  car- 
ried about  four  feet  above  ground.  The  pits  can  be  flooded 
by  means  of  a  i2-incli  water  main.  The  longitudinal  divi- 
sion walls  are  wide  enough  to  carry  the  tracks  on  which 
the  coal  is  delivered.  It  is  removed  from  the  pits  by  a 
steam  sliovel. 
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GenersLl  AdoLptaLtion  of  Electric  Motors 
to  Manufacturing  Plants* 


Motors  in  such  continually  increasing  numbers  are 
being  used  in  our  manufacturing  establishments  wiih 
such  successful  results,  and  have  stood  the  test  of 
practical  working  under  so  many  different  conditions, 
and  for  such  long  periods  of  time,  that  the  trial  stage 
is  now  past. 

When  power  is  transmitted  by  belts  and  shafts  for 
industrial  purposes,  the  percentage  of  the  total  horse 
power  output  of  the  engine  which  is  actually  useful  at 
the  productive  machine  (barring  the  limited  use  of  ball- 
bearing line  shafts),  varies  from  22%  to  77%.  It 
should  be  noted  that  these  percentages  are  figured  on 
the  basis  of  horse  power  required  to  drive  the  shafting 
and  belting  when  running  light.  There  is  good  reason 
to  believe  that  these  losses  increase  with  the  increase 
of  load. 

As  contrasted  with  the'^e  complications  and  losses, 
the  electric  drive  offers  numerous  advantages.  The 
system  is  easily  installed  and  flexible  and  reliable.  It 
is  readily  extended  and  maintained.  Both  generators 
and  motors  have  a  high  efficiency,  and  most  of  the 
apparatus  requiring  skilled  attention  may  be  concen- 
trated in  the  power  plant. 

The  electric  drive  readily  affords  small  sub-divisions 
of  power  so  that  it  becomes  practicable  to  use  motors 
either  for  individual  tools  or  for  groups  of  tools.  In 
either  event,  we  arrive  at  a  complete  solution  of  the  ques- 
tion of  using  power  only  when  something  is  to  be  done 
with  it,  for  even  with  group-driving,  the  groups  may  be 
made  relatively  small  and  of  such  a  nature  that  it  will 
be  rarely  necessary  to  drive  a  whole  group  in  order  to 
employ  a  single  tool.  There  are  undoubtedly  numer- 
ous special  requirements  which  can  best  be  fulfilled  by 
use  of  the  individual  drive,  but  in  the  vast  majority  of 
cases  the  application  of  an  individual  motor  to  each 
tool  carries  the  matter  altogether  too  far.  Small 
motors,  like  small  engines,  are  less  efficient  than  large 
ones,  besides  costing  very  much  more  in  proportion  to 
the  power  delivered.  The  general  plan  which  meets 
with  the  approval  of  the  best  machine  shop  engineers, 
is  to  employ  individual  drives  for  tools  which  require 
variable  speed  drive.  These  conditions  are  most  often 
met  with  on  machines  with  direct  application  of  a  cut- 
ting tool  to  the  rotating  work,  provision  being  made 
it  the  machine  is  to  accommodate  a  work  piece  of  large 
diameter.  When  cutting  on  the  periphery  of  such  a 
piece  of  work  a  slower  speed  of  drive  is  necessary  than 
when  the  cut  is  on  the  part  near  the  center  of  the  work, 
the  same  maximum  cutting  speed  of  the  tool  being 
maintained  in  both  instances.  Even  where  these  fac- 
tors do  not  enter  the  calculation  it  is  often  desirable  to 
drive  individually  on  account  of  the  comparatively 
large  amount  of  power  involved  in  a  single  machine, 
or  where  convenience  of  location  of  the  machine  is 
promoted  by  divorce  from  any  relation  to  existing  lines 
of  shafting. 

Probably  the  first  application  of  electricity  to  ma- 
chine shop  needs  was  in  the  form  of  lighting.  The 
second  use  was  for  the  cranes,  which  are  to-day  in 
universal  use  in  all  large  shops  ;  and  it  is  hardly  an 
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exaggeration  to  say  that  the  existence  of  the  great 
plants  of  the  present  time  would  be  impossible  without 
the  electric  crane. 

The  shop  of  the  immediate  past,  with  the  hand  or 
mechanical  crane,  and  a  Corliss  engine  driving  a  main 
shaft,  which  drives  all  the  machine  tools,  is  now  being 
equipped  with  electric  generators,  delivering  current 
to  motors  driving  a  group  of  machines  or  individual 
drives  ;  and  increased  productive  capacity  and  lower 
cost  are  resulting.  At  the  present  time,  the  travelling 
electric  crane,  with  its  flexibility  of  design,  is  really  an 
indispensable  power  tool  in  a  machine  shop. 

Until  very  recently  the  method  of  power  transmission 
in  general  use  in  good  shops  consisted  of  a  system  of 
shafts  and  belting,  taking  power  from  the  engine  or 
turbine  as  a  prime  mover  and  transmitting  it  to  indi- 
vidual tools.  The  application  of  this  system  was,  of 
course,  limited  to  the  case  of  a  single  shop  where  the 
dimensions  were  not  too  great.  In  the  case  of  such 
an  establishment  as  a  shipyard  or  great  railroad  shops, 
the  system  consisted  either  of  a  central  boiler  plant 
transmitting  steam  to  engines  located  in  various  parts 
of  the  manufacturing  area,  or,  in  some  instances,  of  a 
number  of  boiler  plants  with  large  engines  adjacent  and 
smaller  ones  at  considerable  distances. 

The  disadvantages  of  long  lines  of  shafting  were 
realized  long  before  electricity  offered  a  way  out  of  the 
difficulty.  Unless  the  greatest  care  be  used  in  keep- 
ing the  shafting  in  alignment  and  the  journals  well 
oiled,  the  power  wasted  in  the  friction  of  bearings  and 
belts  becomes  a  very  large  percentage  of  the  total 
power  received  from  the  prime  mover.  This  friction 
loss  is  continuous  even  when,  as  is  often  the  case  in 
large  shops,  a  single  particular  tool,  like  a  large 
boring  mill,  has  to  run  when  all  the  rest  of  the  shop  is 
shut  down. 

The  decided  advantages  of  the  application  of  motors 
to  machine  tools  in  industrial  work  has  been  thorough- 
ly exemplified  in  machine  shop  practice  to-day.  The 
conditions  under  which  machine  tools  operate  are  so 
varied  that  it  is  impossible  to  make  any  general  state- 
ment covering  all  of  the  possible  operating  conditions, 
but  some  of  the  individual  conditions  are  always 
important,  as,  for  instance,  the  character  of  the  work 
machined,  kind  of  material  cut,  shape  of  the  cutting 
tool,  quality  of  tool  steel,  method  of  treating  tool 
steel.  All  of  these  should  be  taken  into  account  to 
intelligently  fit  a  motor  tn  any  machine  tool. 

Broadly  speaking,  machine  tools  may  be  divided 
into  two  classes,  first,  those  with  direct  rotary  motion 
of  work  or  cutter,  and  second,  those  with  a  recipro- 
cating motion,  either  of  work  or  cutter.  Under  the 
first  classification  come  lathes,  boring  mills,  milling 
machines,  drill  presses,  and  so  forth.  The  second 
class  includes  planers,  shapers,  slotters,  and  machines 
of  a  similar  character. 

The  factors  which  have  had  more  to  do  with  the 
recent  impetus  given  to  the  study  of  rapid  production 
than  any  others  are  the  high  speed  steels  and  the 
variable  speed  electric  motors.  These  agents  have 
not  only  brought  about  conditions  entirely  new  to  the 
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manufacturing  fraternity  at  large,  but  their  influence 
has  extended  further,  having  induced  a  complete 
study  of  manufacturing  conditions,  involving  not  only 
the  rapid  production  of  work,  but  also  improved 
methods  of  handling  work  between  operations. 

It  is  to  be  noted  here  that  whatever  the  class  of 
machine  tool,  the  variable  speed  motor  generally 
offers  decided  advantages  in  the  way  of  rapid  and 
economical  production.  With  the  old  method  of 
speed  variation,  by  means  of  cone  pulleys  or  nest  of 
gears,  only  large  increments  in  speed  are  obtainable. 
This  invariably  means  that  tools  cannot  be  worked  up 
to  their  limit  of  productive  capacity.  With  the  new 
high  speed  steels  requiring  a  greater  pulling  power  in 
the  belts,  and  an  increased  strength  in  the  gears, 
reasonably  fine  increments  in  speed,  by  mechanical 
methods  alone,  are  almost  impossible,  owing  to  the 
increased  length  of  the  cone  pulley  or  the  necessarily 
abnormal  size  of  the  change  gears. 

For  this  reason,  the  variable  speed  motor  may,  in 
some  cases,  actually  decrease  the  cost  of  the  machine 
tool  by  eliminating  extremely  bulky  and  expensive 
mechanical  speed  changing  devices. 

The  electric  motor  has  been  most  successfully 
applied  to  all  classes  of  pumps  and  hoisting  work. 
For  the  operation  of  fans  and  blowers  it  has  unequal- 
led advantages,  due  to  the  ease  with  which  it  can  be 
controlled-,  and  to  the  fact  that  an  electric  equipment 
requires  little  space  and  may  be  installed  wherever 
needed. 

The  present  advance  in  shop  methods  and  increased 
economy  are  due  to  the  increased  use  of  portable 
tools,  which  means  less  work  done  by  hand  ;  therefore, 
the  saving  should  be  considerable.  It  frequently 
happens  that  it  takes  longer  to  set  up  a  piece  of  work 
than  it  does  to  do  it,  hence  the  advantage  of  moving  a 
portable  tool  to  the  part  to  be  machined.  Then  there 
are  certain  classes  and  conditions  of  work  for  which 
small  portable  tools,  such  as  grinders,  are  peculiarly 
adapted,  and  result  in  increased  efficiency  and 
economy. 

Wherever  electric  energy  is  available,  we  find  better 
heating  and  ventilating  systems,  with  the  exhausters 
for  dust  and  shavings,  and  better  illumination,  due  to 
the  absence  of  belting,  which  obstructs  the  path  of 
light  and  throws  dust  into  the  air,  which  is  finally  de- 
posited on  the  windows  and  walls,  giving  them  a  dingy 
color.  The  absence  of  overhead  shafting  also  gives  a 
free  space  for  the  operation  of  cranes  so  that  they  may 
be  used  to  the  best  advantage. 

Keeping  a  shop  clean  is  not  such  a  difficult  matter 
as  formerly.  Sanitation  and  cleaniness  are  important 
questions  in  industrial  plants,  and  are  coming  in  for 
serious  attention  in  connection  with  the  improvement 
of  shop  production.  The  conditions  under  which  em- 
ployees of  machine  shops  work  have  much  to  do  with 
the  output.  With  the  electric  drive  it  is  possible  to 
maintain  a  clean  shop,  and  the  effect  upon  the  charac- 
ter of  the  work  cannot  be  otherwise  than  good. 

Another  sphere  for  the  electric  motor  is  in  solving 
the  transportation  problems  of  industrial  establish- 
ments. In  addition  to  the  crane  and  elevator  service, 
the  economical  transportation  of  material  about  various 
parts  of  the  plant  is  sometimes  a  formidable  problem. 
With  the  electrically  propelled  locomotives,  from  either 
storage  batteries  or  trolley,  the  transmission  is  econo- 
mical, and  these  equipments   have  been  found  very 


serviceable,  especially  in  the  case 'of  an  establishment 
covering  a  wide  area.  Another  valuable  feature  is  the 
use  of  the  hoisting  derrick  on  car  trucks.  There  are 
many  other  economies  obtainable  from  electric  haulage. 

This  paper  will  not  attempt  to  discuss  the  relative 
merits  of  various  systems.  However,  we  can  point 
out  some  valuable  features  of  both  the  alternating 
current  and  direct  current  systems.  These  systems  of 
power  transmission  have  been  explained  so  frequently 
that  it  seems  scarcely  necessary  to  touch  upon  them 
here,  and  it  is  sufficient  to  say  that  the  variable  speed 
system  for  direct  current  motors  advocated  by  elec- 
trical manufacturers  is  becoming  recognized  as  the 
only  thoroughly  satisfactory  method  of  obtaining 
speed  variation  of  motors  used  in  connection  with 
machine  tools,  namely,  by  means  of  shunt  field  con- 
trol, either  alone  on  single  voltage  systems  by 
standard  motors  and  the  auxiliary  pole  motor,  or  the 
two  voltage  motors  on  the  three-wire  system  of 
standard  commercial  voltages. 

The  wiring  involved  in  the  latter  systems,  however, 
is  sometimes  mentioned  as  objectionable,  hence  the 
development  of  the  direct  current  auxiliary  pole  type 
motor,  which  presents  the  acme  of  simplicity,  together 
with  remarkable  operating  characteristics.  The 
results  obtained  in  this  type  of  motor  in  eliminating 
sparking,  and  thus  increasing  the  life  of  the  commu- 
tator, are  of  direct  benefit  to  every  user  of  motors. 
The  action  of  the  auxiliary  poles  and  windings  in 
producing  sparkless  commutation  is  a  matter,  how- 
ever, which  will  be  of  less  interest  to  the  user  of 
motors  than  the  question  of  how  the  development  of 
the  motor  of  this  type  makes  a  distinct  saving  in  the 
layout  and  operation  of  the  industrial  plant.  Up  to 
the  time  when  the  auxiliary  pole  motor  was  commerc- 
ially developed,  there  was  no  single  voltage  variable 
speed  motor  with  suitable  speed  characteristics  which 
could  be  built  in  all  sizes  required  for  machine  tool 
operation,  and  for  such  speed  variation  as  would  give 
the  best  performance  for  each  class  of  service.  Wide 
speed  variation,  simplicity  of  control,  and  saving  in 
wiring  in  the  distribution  system,  make  the  handling 
of  these  motors  easy  for  an  inexperienced  man,  and 
insure  a  minimum  amount  of  trouble  and  interruption 
of  the  work. 

The  characteristics  of  the  alternating  current  motor 
are  now  quite  generally  known,  and  only  the  features 
which  make  a  motor  of  this  type  desirable  for  machine 
shop  or  factory  drive  will  be  mentioned  here.  These 
motors  are  characterized  by  the  absence  of  commu- 
tators, are  built  to  withstand  severe  overloads,  and, 
on  account  of  their  construction,  are  unaffected  by 
dirt,  iron  fillings  and  other  foreign  matter. 

The  alternating  current  motor  is  mechanically 
extremely  simple.  It  only  requires  enough  attention 
to  keep  the  oil  wells  filled  and  to  see  that  the  oil  rings 
are  rotating  properly.  A  number  of  successful  instal- 
lations using  alternating-current  motors  directly 
connected  to  machine  tools  are  now  in  operation,  and 
the  maintenance  account  is  extremely  low. 

The  use  of  the  alternating  current  motor  is  pecul- 
iarly adapted  to  planers,  slotters,  shapers,  or  tools  of 
a  similar  nature,  in  which  reciprocating  motion  is  em- 
ployed, provided  variable  cutting  speed  is  not  an 
object.  It  is  obvious  that  on  the  quick  reverse  with 
machines  of  this  character,  unless  the  motor  is  ab- 
normally large,  or  a  fly   wheel  be  employed,  there  is 
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imposed  a  considerable  momentary  overload  upon  the 
motor.  These  overloads  will  be  more  readily  taken 
care  of  by  the  alternating  current  motor  than  by  the 
direct  current  motor,  for  the  reason  that  overloads  on 
direct  current  motors,  if  severe,  will,  if  the  overload 
capacity  of  the  motor  is  not  adequate,  be  accom- 
panied by  flashing  at  the  brushes. 

The  alternating  current  motor,  involving  as  it  does, 
no  commutator,  which  must  be  more  or  less  accessible 
for  cleaning  and  inspection,  permits  of  a  greater 
mechanical  protection  of  the  windings  than  is  possible 
in  the  case  of  the  direct  current  motor. 

For  group  driving,  the  alternating  current  is  spec- 
ially desirable.  For  individual  drive,  where  the  con- 
ditions are  of  a  definite  character,  and  where  the 
quality  of  the  material  operated  upon  and  the  tool 
steel  are  not  liable  to  change,  the  alternating  current 
motor  furnishes  an  ideal  drive  so  far  as  simplicity 
of  construction  and  general  reliability  are  concerned. 
In  the  case  of  the  alternating  current  motor,  speed 
changes  must  be  made  by  means  of  some  variable 
speed  device  other  than  the  motor,  as  the  motor  itself 
is  essentially  a  constant  speed  machine.  Hence  it  is 
peculiarly  adapted  to  grinding  operations  and  for  the 
operation  of  certain  classes  of  wood-working 
machinery,  or  tools  situated  in  places  that  are  not 
free  from  moisture,  acid  fumes  or  inflammable  mater- 
ials. It  may  be  placed  in  the  hands  of  unskilled 
operators  and  requires  no  skill  or  attention  worth 
mentioning,  and  will  bear  overloading  and  abuse 
almost  beyond,  belief— but  the  greatest  advantage  of 
the  alternating  current  system  is  that  it  can  be  trans- 
formed either  in  voltage  or  phase  and  adapted  for  long 
distance  transmission.  The  alternating  current  motors 
may  be  used  in  connection  with  direct  current  motors. 
Both  alternating  current  and  direct  current  systems 
have  become  quite  common  for  industrial  and  railroad 
plants.  In  these  installations,  the  main  generators 
are  of  the  polyphase  alternating  current  type,  direct 
current  being  obtained  by  means  of  rotary  converters 
or  motor  generator  sets. 

So  one  might  go  on  discussing  the  manifold  advan- 
tages of  the  application  of  electrical  energy  in  our 
industries.  It  is  only  necessary  to  assemble  in  one's 
mind  the  factors  that  have  made  possible  such  rapid 
advances  in  the  past  to  appreciate  the  future  conquests 
when  our  water  powers  are  fully  developed. 

To  intending  purchasers  of  electric  equipments,  a 
number  of  considerations  may  be  presented,  as  the 
customer,  not  always  having  the  advantage  of  special 
knowledge  or  experience,  may  lack  time  and  facilities 
for  testing  out  before  purchase  ;  and  works  managers 
and  superintendents  may  be  in  doubt  as  to  the  paying 
value  or  comparative  merits  of  the  machines  and  devic- 
es drawn  to  their  attention  by  enterprising  supply 
houses. 

We  might  say  first,  that  the  motor  should  be  of 
general  adaptability.  This  is  most  important,  as  it 
largely  governs  the  selection.  It  should  be  maintain- 
ed and  operated  at  low  cost. 

As  is  usually  the  case,  the  simplest  and  most  compact 
motor  of  light  weight  and  of  few  parts,  is  at  once  the 
most  adaptable,  and  easiest  to  maintain.  Fewness  of 
parts  calls  for  less  material.  What  is  here  said  of 
manufacturing  costs  applies  equally  to  repair  expense  ; 
with  fewer  parts  there  is  less  liability  for  wear,  for  lost 
motion,  for  breakage;  there  are  fewer  "extra"  pieces  to 


carry  in  stock,  and  there  is  increased  time  service. 
The  strongest  motor  is  not  the  heaviest  ;  the  most 
powerful  is  not  the  largest. 

In  conclusion,  the  electric  drive,  whether  individual 
or  group,  from  present  successful  installations,  greatly 
increases  the  general  reliability  of  the  plant. 


PERSONAL. 

Mr.  J.  L.  Belnap,  who  for  some  time  has  been  district  mana- 
ger in  Winnipeg  for  Allis-Chalmers-Bullock,  Limited,  has  been 
appointed  manager  of  sales  for  Eastern  Canada,  with  head- 
quarters at  Montreal. 

Mr.  John  Doueette,  a  superintendent  for  the  Hamilton 
Cataract  Company,  died  last  month  at  his  home,  379  Wilson 
street,  Hanlilton,  at  the  age  of  54  years. 

One  of  the  most  prominent  citizens  of  Quebec  passed  away 
last  month  in  the  person  of  Mr.  Andrew  Thomson.  He  was 
one  of  the  principal  promoters  of  the  Quebec  Eailway,  Light 
&  Power  Company,  of  which  institution  he  was  president  at 
the  time  of  his  death.  He  was  largely  interested  in  financial 
and  industrial  enterprises,  being  for  25  years  president  of 
the  Union  Bank. 

Mr.  W.  A.  Duff,  assistant  manager  of  the  Montreal  ofSce  of 
the  Canadian  Westinghouse  Company,  has  been  promoted  to 
the  Western  managership  of  that  company,  with  headquarters 
at  Winnipeg.    Mr.  Duif  has  been  identified  with  the  Westing- 


Mr.  W.  a.  Duff. 


house  interests  for  some  years,  and  his  promotion  is  well  de- 
served. He  is  a  graduate  in  electrical  engineering  of  McGill 
University,  and  well  known  in  the  electrical  engineering  field. 
Before  leaving  Montreal  his  office  associates,  numbering  thirty, 
tendered  him  a  banquet,  at  which  were  expressed  their  best 
wishes  for  his  continued  success. 

Mr.  Thomas  E.  Loudon,  B.Se.,  of  Toronto,  has  been  ap- 
pointed general  manager  and  secretary  of  the  Canadian  Mc- 
Vicker  Engine  Company,  of  Gait,  Ont. 

The  staff  of  the  Toronto  Technical  School  recently  honored 
their  retiring  principal,  Dr.  Pakenham,  by  presenting  him 
with  a  handsome  grandfather's  clock. 

Mr.  William  A.  Black,  an  old  official  of  the  Toronto  Street 
Eailway,  being  one  of  the  first  roadmasters  appointed,  died 
at  his  home  in  Toronto  early  in  February. 

Mr.  Thomas  A.  Edison,  the  inventor,  celebrated  the  anni- 
versary of  his  birthday  on  February  11th.  To  a  reporter  he 
said:  "For  45  years  I  have  been  making  experiments  with 
electricity,  but  all  those  years  I  have  been  turning  these  ex- 
periments to  commercial  value  so  fast  that  I  have  not  had  a 
chance  to  play  with  electricity  for  the  fim  of  the  thing,  just 
to  see  how  much  I  can  find  out  about  it.  But  from  to-morrow 
on,  I  am  going  to  give  up  the  commercial  end  of  it  and  work 
in  my  laboratory  purely  as  a  scientist.  That  will  be  the  pleas- 
ure I  have  long  been  promising  myself." 
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Meters  and  Meter  I=lea.ciin 

By  Norman  Macbeth. 


Practically  all  of  the  meters  in  general  use  to-day 
are  watt  hour  meters,  also  frequently  called  integrat- 
ing or  recording  watt  meters.  The  dials  register  the 
use  of  electrical  energy  in  watt  hours,  which  term  is 
defined  electrically  as  a  current  of  one  ampere  flowing 
under  the  pressure  of  one  volt  for  one  hour.  Bills  are 
ordinarily  figured  in  thousand  watt  hours  or  kilowatt 
hours,  which  is  practically  the  result  of  eighteen  to 
twenty  sixteen  candle-power  lamps,  depending  on  the 
efficiency  of  same,  burning  tor  one  hour,  or  nine  or 
ten  lamps  for  two  hours,  etc.  An  electric  meter  is  an 
electric  motor,  the  speed  of  which  depends  on  the 
amount  of  energy  flowing  through  same  as  required 
for  lamps  or  motors  on  a  consumer's  service,  and 
should  not  register  when  current  devices  are  not  in 
use.  They  do  register,  however,  when  over  com- 
pensated or  too  finely  adjusted  to  overcome  the  friction 


Fig.  I. 

of  the  bearing;  this  condition  is  called  "creeping." 
The  shaft  or  armature  of  this  motor  is  in  an  upright 
position,  the  top  of  same  connecting  with  the  gearing 
on  the  back  of  the  meter  dials  (Fig.  i).  A  very  small 
force  would  cause  the  armature  C  to  rotate  very 
rapidly  and  it  is  necessary  to  provide  some  means  for 
governing  the  speed  and  the  action  of  same.  To 
accomplish  this,  permanent  magnets  MM  are  provided 
between  the  poles  of  which  a  disc  D  attached  to  the 
armature  shaft  revolves.  These  magnets  have  a 
breaking  effect  on  the  disc,  retarding  its  speed.  A 
slight  change  in  their  strength,  due  to  improper  age- 
ing, an  overload  of  the  meter,  or  a  short  circuit  will 
cause  a  change  in  their  strength  and  a  considerable 
change  in  the  accuracy  of  the  meter.  Weakened 
magnets  are  responsible  for  a  large  number  of  fast 
meters,  show  a  considerable  increase  in  the  monthly 
bill,  without  value  received.  In  other  words,  a  fast 
meter  does  not  increase  the  efficiency  of  a  lighting  or 
power  installation.  The  lamps  do  not  give  more  light 
nor  will  the  motor  have  done  more  work  than  on  a 
bill  for  a  lesser  amount  on  an  accurate  meter. 

(Fig.  2)   Dials  all  register  in  tenths  or  tens,  the 


lowest  reading  pointer  being  the  one  on  the  extreme 
right  facing  the  meter.  It  will  be  seen  that  the  ratio 
of  velocity  of  the  neighboring  pointers  is  ten  to  one, 
the  wheels  of  the  shaft  to  the  right  gearing  into  the 
pinion  of  the  shaft  just  to  the  left  of  it.  This  accounts 
for  the  alternate  direction  of  rotation  of  the  pointers. 
The  value  of  one  division  on  the  first  dial  on  the  right 
is  one-tenth,  the  next  dial  units,  the  next  tens,  the 
next  hundreds  and  the  next  thousands.    The  value  cf 
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these  divisions,  however,  is  placed  by  different  manu- 
facturers at  various  points.  In  some  meters  they  are 
tenths,  some  units,  or  quarters,  halves  or  multiples  of 
ten  as  the  case  may  be,  according  to  the  constant  or 
dial  values  as  marked  on  the  face  of  the  dial.  These 
values  must  be  determined  by  a  careful  consideration 
of  the  figures  given  above  or  below  the  dials  and  with 
reference  to  the  illustrations  following  it  is  hoped  that 
a  fair  understanding  may  be  secured. 

Each  dial,  you  will  note,  is  divided  into  ten  divisions, 
one  revolution  of  the  pointer  of  any  dial  is  equal  to  one 
division  of  the  dial  of  next  greater  value.  Dials  are 
read  in  the  order  begmning  with  that  having  the  lowest 
capacity,  writing  the  re^^ult  from  right  to  left.  In  the 
reading  of  the  dial  shown  in  Fig.  3  the  upper  right- 
hand  or  tenths  dial  reads  g,  the  second  dial  4,  being 
practically  nine-tenths  past  4  and  will  not  be  5  until  the 
first  dial  has  reached  nought  or  zero.  The  third  dial 
reads  g,  being  four-tenths  of  a  division  past  g.  The 
fourth  dial  reads  i,  being  nine-tenths  of  a  division  past 
I ;  this  dial  will  not  read  2  until  the  previous  dial  reaches 
nought,  which  will  not  occur  until  the  second  dial  has 
gone  around  practically  five-tenths  of  a  revolution, 
when  the  first  dial  will  have  gone  around  over  five 
times.  The  last  dial  reads  4  and  as  each  division  of 
the  first  dial  is  one  hundred  watt  hours  or  one-tenth 
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Fig.  3. 

kilowatt  hour,  the  result  is  4,ig4,goo  watt  hours  or 
4,  ig4.g  kilowatt  hours,  placing  the  figures  as  read 
from  right  to  left. 

Owing  to  the  closeness  of  the  observation  required 
and  the  possibility  of  error  caused  by  the  angle  at 
which  the  observation  is  taken,  it  is  necessary  to  read 
all  dials  after  the  first  in  connection  with  the  one  of 
next  lower  value  and  from  a  point  where  the  line  of 
observation  will  be  at  right  angles  to  the  dial  face.  In 
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Fig,  4  all  dials  are  at  zero,  although  they  do  not  ap- 
pear to  be,  owing  to  the  angle. 

In  Fig.  5  one  complete  revolution  of  the  right-hand 
dial  is  1,000,  therefore  each  division  is  100 — this  dial 
reads  9,112,800,  and  should  be  considered  only  as  the 


Fig.  4. 

meter  registration,  the  value  of  this  result  depending 
on  the  multiplying  constant  of  the  meter  or  the  value 
of  the  units  as  stated  on  the  dials. 

Fig.  6,  each  division  of  the  right-hand  dial  marked 
tenths  is  one-tenth  of  a  kilowatt  hour,  or  100  watt 
hours,  and  reads  1,965.9  kilowatt  hours. 

Fig.  7,  each  division  of  the  right-hand  dial  marked 
loos  is  100  kilowatt  hours  and  reads,  9,704,500  kilo- 
watt hours. 

Fig.  8  is  rated  in   loos-watt  hours,   not  kilowatt 
^ooooo^    xoooop  \9-SOp 
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Fig.  5. 
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hours  as  in  Fig.  7,  and  therefore  reads,  4,194,900  watt 
hours  or  4,194.9  kilowatt  hours. 

Fig.  9  reads  in  looos-watt  hours  and  reads  20,- 
581,000  watt  hours  or  20,581  kilowatt  hours. 

Fig.  10  reads  in  looos  also,  but  in  this  case  as  in 
Fig.  9  each  division  of  the  lowest  dial  is  1,000  kilo- 
watt hours  or  a  total  of  26,583,000  kilowatt  hours. 

Fig.  II  has  but  four  dials,  the  lowest  value  being  is 
in  kilowatt  hours,  gives  9,659  kilowatt  hours. 

Fig.  12  reads  in  dollars  and  cents  direct,  the  meter 
being  adjusted  to  conform  to  the  rate  in  cents  per  kilo- 
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Fig.  6. 

watt  hour,  the  first  two  dials  on  the  right  reading  in 
cents  and  the  balance  in  dollars. 

Fig.  14  uses  but  four  dials  and  reverses  the  direc- 
tion of  rotation  of  the  first  dial  indicating  0,561  kilo- 
watt hours.  With  this  exception,  all  the  above  dials 
of  lowest  value  revolve  in  the  same  direction  as  the 
hands  on  a  clock. 

Meter  readings  are  accumulative  and  always  repre- 
sent total  registration  from  the  time  the  meter  was 
started.  To  obtain  registration  for  any  given  period, 
deduct  reading  at  beginning  of  period  from  that  at  the 


end,  multiply  the  result  by  the  constant  for  watt  hours, 
or  place  a  decimal  point  if  the  lowest  dial  reads  in 
tenths,  or  tens,  units  or  decimal  parts  of  units. 

The  following  set  of  dials,  being  taken  as  more  than 
ordinarily  difficult,  when  understood  should  qualify  any 
consumer  to  read  his  meter.  Suppose  a  meter  were 
installed  for  a  load  of  5o-i6-c.-p.  lamps  or  a  3  h.-p. 
motor  in  use  six  hours  per  day,  meter  installed  June 
20th  with  all  dials  at  zero.     On  June  27th,  after  five 
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Fig.  7. 

days  and  a  half  run,  the  m.eter  reads  as  in  diagram  i. 
The  first  or  lowest  dial  on  the  extreme  right  indicates 
.7  (seven-tenths),  the  next  is  indicates  9,  the  next  los 
indicates  9,  and  the  next,  or  loos,  rests  apparently  on 
I,  but  since  the  los  dial  has  not  yet  completed  its 
revolution  the  loos  dial  indicates  o  as  does  also  the 
looos  dial,  making  a  total  reading  of  0099.7  kilowatt 
hours  and  a  charge  from  June  20th  to  June  27th  of 
99  7  kilowatt  hours,  or  99,700  watt  hours.  On 
August  22nd,  48  days   later,    the  dials   appear  as 
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in  diagram  2,  0909.1,  from  which  we  deduct  the 
reading  on  June  27th,  0099.7,  g'^ing  a  registration  of 
809.4  kilowatt  hours  for  June  27th  to  August  22nd. 
On  August  28th,  five  days  later,  diagram  3  reads 
0999.9,  deducting  0909.1  of  August  22nd  gives  90.8 
kilowatt  hours  for  August  22nd  to  August  28th.  Half 
an  hour  later  this  reading  is  verified  by  diagram  4, 
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Fig.  9. 


when  the  dials  show  looo.  i,  an  addition  of  .2  kilowatt 
hours  or  200  watt  hours. 

On  September  5th  diagram  5  reads  iiii.i,  from 
which  subtract  previous  reading  1000.  i,  showing  a  use 
of  current  to  equal  11 1.  kilowatt  hours.  Always  read 
the  figure  the  pointer  has  passed,  proving  same  by  re- 
ference to  the  next  dial  to  the  right.    An  over  reading 
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or  an  under  reading  will  not  be  fully  corrected  on  the 
following  charge  if  bills  are  subject  to  a  sliding  scale 
of  discounts. 

In  taking  regular  records  of  meter  readings  read  as 
blank  dial  cards  similar  to  Fig.  2  should  be  used,  as  it 
is  easily  possible  to  make  mistakes  by  taking  the  values 
direct  in  figures.  A  record  of  this  kind  may  be  worked 
out  later  by  one  more  conversant  with  meter  readings. 
Care  should  be  taken,  however,  to  mark  each  pointer 
exactly  where  it  appears  on  the  dials.  A  dial  read 
from  the  angle  of  Fig.  5  would  appear  and  might  be 
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Fig,  10. 

read  as  0919.0,  but  when  worked  out  carefully  begin- 
ning at  the  right  hand  dial,  would  prove  all  dials  at 
zero. 

Watt  hour  meters  on  lighting  circuits  are  the  acme 
of  the  "  heads  I  win,  tails  you  lose"  system  of  getting 
all  that  the  tariff  will  stand. 

One  i6  c.-p.  lamp,  burning  one  hour  at  the  normal 
rated  voltage,  will  give  16  c.-p.  equivalent  in  light  for 
an  approximate  charge  of  50  watt  hours.    Suppose  for 
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comparison  the  rated  voltage  is  no  volts,  with  a  cor- 
rectly rated  iio  volt  lamp,  the  voltage  drops  to  108 
volts,  or  actually  1.8  per  cent.,  the  candle-power  will 
drop  9  per  cent.,  or  to  14.55  ^-  P->  while  the  watts  per 
hour  remain  about  48,  or  a  reduction  of  less  than  4  per 
cent.  Again  a  drop  of  less  than  4  volts  to  106.2  will 
show  a  reduction  in  candle  power  to  13.2  c.  p.,  or  17 
per  cent.,  with  a  reduction  in  the  watt  hour  charge  of 
only  6.8  per  cent.,  a  charge  of  46.6  watt  hours. 

From  the  above  you  will  note  that  all  reductions  in 
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Fig.  12. 

light  due  to  voltage  fluctuation  have  a  considerable  in- 
fluence on  the  light  delivered,  but  little  on  the  revenue 
returned  percentage  in  watt  hours,  resulting  in  equal 
percentage  in  dollars.  Increases  in  voltage  act  quite 
the  same  way,  with  always  increased  revenue  as  a  pre- 
mium for  faulty  service. 

A  consumer  decides  that  he  can  afford  to  use  incan- 
descent lamps  to  light  a  particular  part  of  his  store, 
when  the  lamps  are  in  use  possibly  six  hours  per  day. 
The  estimates  are  carefully  made  as  to  the  probable 
cost,  based  always  on  the  rated  voltage  of  the  lamps 
to  be  mstalled  ;  iio-volt  lamps  are  regularly  used,  or 
perhaps  io8-volt  lamps  labelled  no.     During  periods 


off  the  peak  of  the  load,  when  fewer  consumers  are 
using  current,  before  4  p.m.  or  after  7  p.m.,  the  volt- 
age runs  up  to  120,  only  an  increase  of  11  per  cent.; 
the  watt  hours  charged  by  the  meter,  however,  will  be 
26}4  per  cent,  additional.  Of  course  it  will  be  ex- 
plained you  get  much  more  than  16  c.-p.  in  light,  but 
for   a  very  short  time  only,  and  this  gentle  roast  re- 
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peated  a  few  times  will  leave  your  lamps  where  the 
original  rated  candle-power  will  be  a  thing  of  the  past, 
and  the  lamp  salesman  will  get  about  60  per  cent,  more 
business  than  anticipated. 

The  above  conditions  prevail  mostly  on  alternating 
current  circuits,  excepting  on  direct  current,  where  at 
this  time  of  the  year  consumers  are  more  generally 
making  a  demand  for  the  capacity  of  the  generators 
and  the  much  talked  of  "  machinery  lying  idle  through- 
out the  greater  part  of  the  year  to  supply  the  total 
demand  tor  fifteen  minutes  during  the  extreme  peak  on 
a  certain  day  in  December"  fails  to  respond,  the  law 
of  average  having  been  too  finely  shaved  down.  Should 
a  consumer  protest,  very  satisfactory  explanations  are 
given  by  the  company's  representative,  who  in  many 
cases  is  not  conversant  with  the  conditions  nor  capable 
of  making  a  clear  statement  of  fact.  .A  young  college 
graduate,  whose  father  has  stock  in  the  company  or 
desirable  political  connections  and  ambitions  to  repre- 
sent a  large  corporation,  quickly  assumes  the  popular 
idea  of  "monopoly  corporation  importance,"  and 
shoulders  it  all  himself-  the  consumer  can  either  figure 
out  that  he  is  being  handsomely  treated  or  he  may  return 
to  gas.     "Our  service  is  above  common  criticism." 

Thousands  of  consumers  during  these  winler  months 
will  pay  for  "  hot  wires  "  20  per  cent,  and  30  per  cent, 
below  rated  candle-power,  almost  as  much  as  for  the 
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light  they  contract  for  and  which  their  company  agrees 
to  give  them,  subject  to  the  usual  contract  protection 
of  "  unforeseen  demands  and  acts  of  Providence  " 
beyond  their  control. 

Watt  hour  meters  make  this  condition  possible  as 
they  constantly  add  to  the  revenue  whichever  way  the 
voltage  goes. — The  Illuminating  Engineer. 
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I  TELEGRflPH/ TELEPHONE  I 

THE  FUTURE  TELEGRAPH  SYSTEM. 

A  greater  part  of  the  telegraph  systems  of  the  world 
are  conducted  substantially  according  to  the  methods 
introduced  by  Morse.  The  Morse  code  is  still  in  use 
and  the  Morse  key  and  sounder,  with  practically  little 
change.  However,  W.  J.  White  believes  that  signs  are 
not  wanting  that  a  critical  period  in  the  history  of  teleg- 
raphy has  been  reached.  The  requirements  of  commer- 
cial life  to-day  are  such  that  the  older  system  is  barely 
able  to  cope  with  them.  Progress  obviously  will  lie  in 
two  directions  :  the  maximum  output  of  a  system  must 
be  secured,  and  the  cost  of  operation  must  be  reduced. 
These  two  developments  are,  to  a  certam  extent,  an- 
tagonistic, so  that  to  secure  one  advantage  the  other 
must  be  sacrificed  somewhat.  A  brief  review  is  given 
of  various  attempts  to  increase  the  capacity  of  a  tele- 
graph system,  but  none  of  the  machine  systems  is 
thought  to  be  entirely  satisfactory.  There  is  one  feat- 
ure in  common  with  several  of  these  systems  ;  they 
require  some  kind  of  synchronizing  device  for  their 
operation.  Synchronism  is  at  all  times  difficult  to 
secure,  and  this  difficulty  is  thought  to  spell  failure  to 
many  projected  type-printing  systems.  The  ideal  type- 
printing  telegraph  should  be  free  from  any  synchroniz- 
ing device.  The  great  feature  of  the  Morse  system  is 
its  reliability.  It  will  work  not  only  under  favorable 
conditions,  but  when  conditions  are  most  unfavorable. 
When  quadruplex  working  is  not  possible,  duplex  can 
then  be  worked  ;  and  when  this  fails,  simplex.  If 
simplex  can  not  be  worked  there  is  no  telegraph  system 
that  can.  With  machine  telegraphy  the  case  is  differ- 
ent. The  slightest  thing  wrong  with  the  synchronizing 
arrangements  is  sufficient  to  throw  the  whole  system 
out  ot  order,  and  it  is  necessary  to  have  a  Morse  sig- 
naling set  to  control  the  working  of  the  apparatus,  so 
that  the  advantage  often  claimed  for  machine  tele- 
graphy— that  it  dispenses  with  the  need  of  specially 
trained  operators — is  nullified.  A  second  factor  in  the 
universal  adoption  of  machine  telegraphy  is  that  of 
cost.  The  machine  telegraph  of  the  future  will  over- 
come, as  far  as  possible,  these  disadvantages.  It  must 
be  simple.  The  ideal  is  a  typewriter  keyboard  operated 
by  any  one  who  can  use  a  typewriter.  An  instrument 
at  the  other  end  should  record  the  message  in  Roman 
characters,  preferably  in  page  form.  What  is  wanted 
is  a  simple  system  in  which  the  operator  writes  out  at 
one  end  of  a  cheap  line,  and  the  message  comes  out 
written  in  page  form  at  the  receiving  station. 

For  lines  which  are  more  costly  the  line  must  be 
capable  ef  being  duplexed  or  quadruplexed.  In  any 
case  the  total  message  cost  must  be  such  as  to  enable 
the  system  to  compete  with  all  others,  whether  tele- 
graphic or  telephonic.  Minor  developments  will  pro- 
bably come  into  being  in  connection  with  commercial 
work.  Big  business  houses  will  have  their  private 
telegraph  lines  to  the  nearest  office,  a  typewriter  tele- 
graph instrument  being  placed  on  the  desk.  An  opera- 
tor will  write  messages  previously  dictated.  These 
will  be  received  on  a  printing  machine  at  the  main 
office.  An  indicator  will  warn  the  operator  there  that 
the  message  is  waiting.      It  will  be  taken  from  the 


receiver  and  dispatched  to  its  destination  without 
delay.  In  a  few  moments  the  merchant  for  whom  it 
is  intended  will  receive  a  signal  on  the  instrument  in 
his  office  and,  going  to  it,  will  get  the  message. — 
Abstracted  from  Electrical  Review  (London). 


GOVERNMENTITELEPHONE  SYSTEM  IN 
ALBERTA. 

Specifications  are  said  to  have  been  completed,  the 
necessary  exploratory  work  done  and  the  route 
ch  osen  for  the  line  between  Edmonton  and  Llyod- 
minster.  The  Government  is  now  advertising  for 
7,000  poles,  and  is  calling  for  bids  from  the  leading 
telephone  supply  houses  of  Canada  for  the  wire,  insula- 
tors, cross  arms  and  other  items  of  construction. 

The  route  selected  will  take  the  new  line  to  Fort 
Saskatchewan  on  the  north  side  of  the  river  and,  cross- 
ing there,  will  be  carried  eastward  in  the  same  general 
direction  as  the  Canadian  Northern,  but  for  the  greater 
part  of  the  distance  following  the  section  and  range 
lines.  Every  town  on  the  railroad  between  Edmonton 
and  Lloydminster  will  be  connected  with  the  system, 
and  towns  to  the  north  and  south  will  later  on  be  con- 
nected up  with  branch  lines.  The  new  line  will  be 
copper  wire  construction  throughout,  central  energy. 

There  will  be  400  miles  of  drawn  No.  10  copper 
wire,  weighing  66,000  pounds.  Besides  this  it  will 
take  nine  miles  of  soft  copper  wire  to  attach  the  main 
lines  to  the  insulators,  bringing  the  total  order  for 
copper  wire  to  nearly  35  tons. 


WIRELESS  TELEPHONY. 

The  German  Society  of  Wireless  Telegraphy  has 
succeeded  in  holding  wireless  telephonic  communica- 
tion between  Berlin  and  Nauen,  twenty-four  miles 
away.  Prof.  Slaby,  in  an  interview,  described  the 
experiment  as  eminently  successful.  The  conversation 
was  carried  on  partly  by  Herr  Von  Sydow,  under 
secretary  of  the  postal  department,  who  received 
perfectly  intelligible  repetitions  to  his  questions.  Prof, 
Slaby  says  the  problem  of  wireless  telephony  is  solved, 
but  that  the  limit  of  distance  Is  not  yet  known.  He 
sees  no  reason  to  set  any  limit  of  distance,  and  believes 
that  the  time  is  coming  when  a  man  will  be  able  to 
speak  wirelessly  to  a  friend  in  any  part  of  the  world. 
The  method  employed  to-day  consists  of  the  use  of  the 
microphone  In  connection  with  the  ordinary  wireless 
telegraph  apparatus. 


SHORT-CIRCUITS. 

Telephone  greetings  between  Winnipeg  and  Moose  Jaw,  398 
miles  west,  were  exchanged  December  28th.  It  was  the  first 
press  message  over  the  new  copper  wire  circuits  of  the  Bell 
Telephone  Company  and  the  Saskatchewan  Telephone  Com- 
pany. The  extension  ot  the  long  distance  'phone  to  the 
western  Saskatchewan  city  marks  another  milestone  in  the 
rapid  development  of  the  great  Canadian  west. 

It  is  just  twenty  years  ago  since  the  first  message  was  sent 
by  wire  from  New  Westminster,  B.C.,  on  the  shores  of  the 
Pacific  and  Old  Westminster  on  the  historic  Thames,  by  the 
C.  P.  R.  Telegraph  and  the  Bennett-Mackay  cable,  over  a  circuit 
comprising  4,000  miles  of  land  from  New  Westminster  to  Canso, 
and  over  2,000  miles  of  sea  from  Canso  to  England.  This  was 
by  far  the  longest  circuit  ever  before  worked.  The  operator  at 
New  Westminster  ticked  off  the  message,  which  was  the  next 
moment  6,000  miles  away.  The  message  was  repeated  at 
various  points  by  automatic  repeaters. 
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GENEKAI,  KUI.KS  TO  H1-;  OHSKKV  ED  liV  COK K KSPONDKM  S  : 

I.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 
stances warrant  other  action. 

1.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 
tlie  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  m- 
telligent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

Question  No.  i. — Would  you  be  good  enough  to 
furnish  me,  throufih  your  "Questions  and  Answers 
Department",  with  some  general  information  on  trans- 
former testing  ? 

Answer. — The  simplest  test,  and  yet  one  of  the  mo.'<t 
important,  is  that  of  insulation,  or  as  it  is  commonly 
called  according  to  the  way  the  test  is  made,  the  punc- 
ture test.  This  merely  consists  in  the  application  of 
two  or  three  times  the  standard  primary  voltage  be- 
tween winding-^,  and  between  windings  and  the  core. 
Although  the  grounding  of  the  secondary  is  a  measure 
valuable  in  the  prevention  of  accidents,  still  it  is  cer- 
tainly important  to  have  transformers  in  which  ihe  in- 
sulation between  the  primary  and  the  secondary  is  of  a 
high  class.  High  vobage  for  such  tests  may  be  readily 
obtained  by  means  of  two  orthreestandard  transformers, 
the  secondaries  being  connected  in  parallel  across  low 
voltage  mains,  and  the  primaries  being  connected  in 
series.  The  cases  of  the  transformers  so  used,  how- 
ever, should  be  carefully  insulated  from  the  ground. 
The  core  loss  can  be  measured  from  the  secondary 
side  of  the  transformer,  the  primary  being  on  open 
circuit  during  the  test.  A  wattmeter  in  the  secondary 
circuit  will  indicate  the  core  loss  directly.  It  is  of  im- 
portance ot  course  in  conducting  such  a  test  to  have 
the  voltage  and  frequency  exact.  The  copper  loss 
which  is  present  is  so  small  that  it  need  not  be  consider- 
ed. For  temperature,  ratio,  efficiency  and  regulation 
tests,  the  transformer  may  be  connected  from  a  source 
of  power  and  in  such  a  way  as  to  supply  a  lamp  bank 
or  other  suitable  load,  an  ammeter  and  voltmeter  be- 
ing connected  in  both  the  primary  and  secondary  sides. 
With  no  load  on  the  secondary,  the  readings  of  the 
two  voltmeters  will  show  the  ratio  of  the  transformer. 
With  full  load  on  the  secondary,  a  drop  will  be  indicat- 
ed by  the  voltmeter  on  this  side  of  the  apparatus,  and 
from  this  drop  the  regulation  can  be  obtained.  The 
transformer  may  then  be  run  for  a  given  number  of 
hours  with  full  load  and  its  temperature  taken.  At 
full  load,  the  readings  of  all  instruments  will  also 
show  the  efficiency,  and  if  it  be  desirable,  other  read- 
ings may  be  taken  at  greater  or  less  loads.  The  above 
are  the  very  simplest  tests  which  will  usually  be  requir- 
ed by  average  size  central  stations,  and  these  tests 
will  apply  generally  to  transformers  of  average  size  in- 
tended tor  use  throughout  the  general  distributino 
system.  Where  large  transformers  are  to  he  tested, 
or  transformers  of  special  nature,  there  are  various 
methods  available  whereby  regulation,  heating,  etc., 
may  be  ascertained  without  the  large  expenditure  of 
energy  which  would  be  required  by  the  above  outlined 
methods.  We  presume  that  your  requirements  are  for 
small  transformers,  and  hence  we  have  given  the  data 
above. 


Qi'ESTioN  No.  2. — Four  double  pole  lightning 
arresters  of  the  C.  G.  E.  station  type  are  connected  in 
series  on  each  11,000  volt  line.  These  arresters  are 
arranged  with  brass  knobs  and  carbon  rods  with 
porcelain  barriers.  I  have  been  informed  that  these 
carbon  rods  should  be  replaced  every  year,  as  their 
resistance  is  affected  by  lightning  discharges.  Is  this 
true  of  this  type  of  arrester,  or  any  other  type  using 
carbon  rods  ?  How  often  should  these  carbons  be 
changed  ? 

Answer. — In  reply  to  this  question  we  may  say  that 
some  forms  of  lightning,  when  discharged  through  the 
arrester  mentioned,  produce  a  marked  change  in  the 
carbon  rods.  This  change,  however,  will  always  be 
apparent  to  the  eye,  and  the  man  operating  the  plant 
will  not  have  any  doubt  whatsoever  in  his  mind  but 
that  the  rods  should  be  immediately  replaced  with  new 
ones.  If  the  rods  show  no  change  in  form  we  think  it 
would  be  quite  safe  to  continue  their  use,  though  of 
course  their  first  cost  is  small,  and  a  replacement  in 
cases  of  doubt  is  in  any  event  an  exceedingly  cheap 
form  of  insurance.  It  is  probable  that  the  metal 
electrodes  will  require  more  careful  watching  than  the 
carbon  rods,  for,  in  the  event  of  a  heavy  discharge 
passing  through  the  arrester,  the  surfaces  of  the 
electrodes  may  be  pitted  and  thus  the  gap  increased, 
or,  on  the  other  hand,  a  small  globule  o(  metal  may  be 
formed  in  one  of  the  gaps,  and  thus  the  distance  be- 
tween adjacent  electrodes  decreased.  These  electrodes 
may  be  easily  removed  and  cleaned,  or,  in  the  event  of 
senous  burning,  may  be  slightly  turned,  thus  bringing 
new  and  perfect  surfaces  into  position  to  form  the  gap. 
The  diameter  ot  the  hole  in  these  electrodes  is  some- 
what larger  than  the  bolt  which  holds  them  in  position, 
and  hence  there  is  sufficient  margin  to  enable  the 
correct  adjustment  of  the  air  gaps  to  be  easily  made. 
We  would  be  inclined  to  think  that  our  remarks  above 
will  apply  to  practically  all  arresters  using  carbon 
resistance  rods.  Of  course  in  some  types  the  gap  is 
formed  between  carbon  surfaces,  and  hence  every  dis- 
charge is  liable  to  produce  a  marked  change  in  the 
width  and  shape  of  the  gap. 

Question  No.  3. — What  type  of  lightning  arrester 
do  you  consider  best  adapted  for  a  three-phase,  ii,oco 
volt  transmission  line  ? 

Answer. — We  regret  that  the  above  question  refers 
to  the  relative  value  of  different  makes  of  apparatus, 
and  therefore,  as  mentioned  in  the  general  rules  given 
at  the  head  of  this  department,  cannot  be  considered 
in  these  columns.  We  might  say  generally  that  an 
arrester  which  would  be  satisfactory  for  your  plant 
should  be  made  up  of  a  certain  amount  of  non-induc- 
tive resistance  together  with  an  air  gap  of  proper 
length,  and  that  the  connections  should  be  such  as  to 
give  an  equal  resistance  and  an  equal  air  gap  between 
line  and  line,  as  exists  between  any  line  and  the 
ground.  The  combination  of  resistances  and  air  gaps 
between  line  and  ground  limits  the  possible  rise  of 
potential  between  such  line  and  the  ground,  and  it  is 
also  desirable  that  the  potential  between  line  and  line 
shall  not  in  any  case  exceed  this  value,  and  hence  the 
desirable  incorporation  of  the  connections  above 
mentioned. 


Question  No.  4. — The  outside  brass  plates  for  hold- 
ing the  laminations  pressed  together  in  a  stationary 
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armature  type  of  generator  have  in  a  few  places  sprung- 
out  at  the  finger  ends,  which  allows  the  laminations  to 
vibrate,  causing  considerable  noise.  How  should  I 
remedy  the  trouble  ? 

Answer. — To  answer  the  above  question  properly 
an  examination  of  the  apparatus  would  have  to  be 
made,  and  we  would  therefore  suggest  that  you  com- 
municate the  facts  in  the  case  to  the  maker  of  the 
machine.  This  is  a  trouble  frequently  encountered  in 
alternating  current  apparatus,  and  often  occurs  in 
generators,  motors  and  transformers.  In  one  case 
brought  to  our  knowledge  the  defect  was  most  desir- 
able, namely,  where  a  potential  transformer  was 
mounted  on  a  switchboard.  It  so  happened  that  at 
proper  voltage  the  hum  produced  had  a  very  distinc- 
tive sound.  About  one  per  cent,  below  normal  voltage 
the  sound  disappeared  entirely,  and  about  one  per  cent, 
above  normal  it  became  quite  discordant.  It  was  pro- 
posed to  replace  this  potential  transtorrrier  at  one  time 
on  account  of  the  loose  lamination,  but  after  due  con- 
sideration had  been  given  to  the  matter,  it  was  decided 
that  its  peculiar  properties  were  a  most  valuable 
adjunct,  and  it  is  still  in  use  to-day.  Possibly  in  your 
case  a  cement  of  some  kind  might  be  inserted  between 
the  loose  laminations,  and  the  whole  pressed  tightly 
together,  so  that  when  the  cement  dried  the  lamina- 
tions would  adhere  firmly  to  each  other  and  the  vibra- 
tion cease.  You  can  no  doubt  remedy  the  difficulty  by 
some  such  simple  treatment  as  the  above. 


ENCLOSED  ARC  LAMPS  FOR  WINNIPEG. 

Mr.  F.  A.  Cambridge,  the  Winnipeg  city  electrician, 
has  sent  in  his  report  condemning  the  present  direct 
current  open  arc  lamps  as  used  in  the  lighting  of  the 
city,  and  as  a  result  the  city  will  order  at  once  two 


hundred  enclosed  arc  lamps.  The  following  is  a  synop- 
sis of  the  City  Election  report  : — 

"Having  been  requested  by  the  chairman  to  get  out 
the  estimates  for  the  coming  fiscal  year,  it  is  neces- 
sary before  doing  so  to  have  a  decision  arrived  at  as 
to  operating  the  present  200  direct  current  arc  lamps. 

"These  lamps  are  supplied  by  three  direct  current 
generators  and  must  either  be  driven  by  steam  power 
or  by  a  motor.  To  continue  to  drive  these  by  steam 
power  will  cost  $18,056  per  year,  while  to  drive  them 
by  motor  at  May  street  station  will  cost  $8,156  per 
year  plus  a  proportion  of  the  building  and  labor  cost 
of  that  station. 

"It  will  be  far  better,  however,  to  entirely  discard 
the  direct  current  dynamos  and  lamps  and  purchase 
the  same  number  of  alternating  lamps,  together  with 
necessary  regulators,  as  under  the  latter  system  the 
yearly  cost  will  only  amount  to  $4,467  plus  proportion 
of  building  and  labor  cost  ;  this  sum  includes  allowance 
for  interest  and  sinking  fund  on  the  discarded  apparatus, 
or  a  saving  per  year  of  $13,589. 

"The  alternative  plan  of  driving  the  dynamos  by 
motors,  while  making  a  saving  over  steam  of  $9,900, 
is  still  $3,689  higher  than  the  cost  of  an  alternating 
current  supply,  and  only  saves  a  capital  investment  of 
$6,000  for  alternating  current  arc  lamps. 

"  The  direct  current  open  arc  lamps  are  now  a  thing 
of  the  past,  and  we  are  having  increasing  difficulty  in 
obtaining  repair  parts,  as  they  are  no  longer  carried  in 
stock  by  the  manufacturers.  They  are  also  a  very 
expensive  lamp  to  keep  in  repair  and  to  operate. 
The  space  this  plant  occupies  at  McPhillips  street  will 
also  be  required  by  the  water  works  department  for  the 
new  generating  plant  they  are  installing.  For  the 
above  reasons  I  beg  to  advise  that  tenders  be  called 
for  the  supply  of  200  enclosed  arc  lamps  and  two  regu- 
lators for  the  extension  of  street  lighting  system  during 
the  coming  year,  at  an  estimated  cost  of  $4,500." 
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A  charter  has  been  granted  the  Georgian  Bay  Oil  Com- 
pany, Limited,  of  Fort  Erie,  Ont.,  with  a  capital  of  $1,000,- 
000. 

The  Canadian  Westinghouse  Company  are  supplying  four- 
teen motors,  aggregating  355  horse-power,  for  the  wood-work- 
ing machinery  factory  of  the  McGregor-Gourlay  Company, 
Gait,  Ont. 

The  Yukon  Consolidated  Goldfields  Company,  Limited,  have 
purchased  considerable  electrical  apparatus  from  the  Cana- 
dian Westinghouse  Company,  which  they  will  use  in  connec- 
tion with  dredging  work. 

The  Nairn  Falls  Power  Company,  of  New  Westminster, 
B.  C,  is  applying  for  incorporation.  ■  They  propose  to  de- 
velop a  waterfall  on  the  Nairn  River,  situated  about  75  miles 
from  Vancouver,  where,  it  is  believed,  50,000  horse-power  is 
available.  Among  those  interested  are  Captain  P.  N.  Thomp- 
son, W.  E.  Thompson,  and  G.  E.  McDonald. 


The  Societ*!  Klfctrorn<;t<ilurgifiu';  C'anadien,  Limited,  has 
been  incorporated  in  Toronto,  the  provisional  directors  includ- 
ing Messrs.  T.  H.  Barton,  barrister,  and  F.  D.  Byere,  student. 
The  capital  is  placed  at  $40,000. 

The  Winnipeg  City  Council  are  asking  for  tenders  by  Feb- 
ruary 25th  for  the  construction  of  24  miles  of  single  track 
tramway  between  Lac  du  Bonnet  and  Point  dn  Bois,  in  con- 
nection with  the  Point  du  Bois  hydro  electric  development. 

The  Schaake  Machine  Works,  of  New  Westminster,  B.C., 
are  building  new  works,  which  will  be  operated  by  electric 
power.  It  has  not  yet  been  decided  whether  they  will  generate 
their  own  power  or  take  it  from  the  British  Columbia  Electric 
Railway  Company. 

The  Security  Light  Company,  Limited,  has  been  Lncorpomt- 
od  by  the  Ontario  Government,  with  a  capital  of  $40,00i'>,  to 
manufacture  and  deal  in  gas,  gasoline,  electric  or  other  articles 
and  devices  of  a  similar  nature.  The  directors  include  Messrs. 
H.  E.  Pearce,  capitalist,  and  George  Bullock,  traveller. 
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Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  <&  Co.,  Limited 
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The  West  Kootenay  Power  &  Light  Company  have  acquired 
all  shares  and  the  charter  of  the  South  Kootenay  Water 
Power  Company  and  will  now  supply  power  throughout  the 
Yale  district. 

The  Hamilton  Board  of  Works  will  shortly  take  tenders 
for  the  supply  of  500  electric  arc  lamps  or  their  equivalent 
in  Nernst  or  incandescent,  and  also  for  1,000  incandescent  gas 
lamps. 

At  the  annual  meeting  of  the  Sherbrooke  Power,  Light  & 
Heat  Company,  which  was  held  recently,  reports  were  submit- 
ted which  showed  the  business  of  the  company  to  be  rapidly 
increasing.  During  the  past  year  about  $40,000  was  expended 
in  the  construction  of  a  new  power  house  and  other  improve- 
ments. The  following  directors  were  elected  for  the  ensuing 
year:— Hon.  William  White,  F.  P.  Buck,  A.  G.  Lomas,  C.  W. 
Gate,  K.C.,  and  M.  Bead. 

The  annual  meeting  of  the  Shawinigan  Water  &  Power 
Company  was  held  at  Montreal  on  January  28th,  when  re- 
ports were  presented  showing  the  past  year  to  have  been  the 
most  successful  one  in  the  history  of  the  company.  The  fol- 
lowing officers  were  elected  for  the  ensuing  year: — President, 
Senator  Mackay;  Vice-President,  Mr.  J.  E.  Aldred;  Directors, 
Messrs.  John  Joyce,  W.  R.  Warren,  H.  H.  Melville,  Thos.  Me- 
Dougall,  Denis  Murphy,  William  Mackenzie,  J.  N.  Green- 
shields;  Howard  Murray,  Secretary. 

The  engineers  of  the  Province  of  Nova  Scotia  have  or- 
ganized a  society  to  be  known  as  the  Nova  Scotia  Society 
of  Engineers,  the  objects  of  which  are  to  investigate  the  re- 
sources of  the  Province  and  to  raise  the  standing  of  the  pro- 


fession, as  well  as  to  bring  together  members  of  all  branches 
of  engineering.  The  following  officers  were  elected  at  the 
organization  meeting,  which  was  held  at  Halifax  on  Febru- 
ary 5th:— President,  E.  McColl;  First  Vice-President,  J.  H. 
Winfield;  Second  Vice-President,  D.  A.  Freeman;  Secretary, 
E.  Brydone- Jack,  Professor  of  Engineering  Dalhousie  Uni- 
versity; Treasurer,  S.  Fenn;  Auditors,  H.  W.  Johnstone  and 
J.  L.  Allan. 
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MAGNIFICENT  CALIFORNIA 
TRAINS 

via  the  Chicago,  Union  Pacific  and  North 
Western  Line.  The  "Los  Angeles  Lim- 
iteil"  to  Southern  California  and  the 
"Overland  Limited"  to  San  Francisco  are 
considered  by  travellers  as  the  finest 
trains  leaving  Chicago.  Less  than  three 
days  to  California.  Draw;ing  room  and 
compartment  sleepers.  Buffet,  observa- 
tion and  dining  cars.  Trains  electric 
lighted  throughout.  "The  China  and 
Japan  Fast  Mail"  carries  Pullman  Stand- 
ard and  Tourist  Sleepers  to  all  California 
Coast  points.  Illustrated  California  liter- 
ature, folders  and  rates  to  be  had  on 
application  to  B.  H.  Bennett,  General 
Agent,  2  East  King  St.,  Toronto,  Ont. 
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The  Light  and  Water  Commissioners  of  Picton, 
having  rebuilt  their  Electric  Light  Plant,  have  for 
sale  the  following : 

21  ft.  of  3  7/16  Steel  Shafting. 

4  Cast  Iron  Pulleys,  72"  x  6". 

,     "      "         "      73"  X  19"  X  3  7/16  bore. 

q  24"  Floor  Stands. 

5  Roxes  for  above  Stands. 

I  Dynamo  Pulley,  18"  diameter  x  20"  face,  3  15/16 
bore. 

1  White  Italian  Marble  Feeder  Panel.  62"  x  40", 
2000  volts  two  phase,  with  Angle  Iron  Frame,  com- 
plete with  two  ammeters  reading  up  to  27  amperes. 

2  50  amp.  Sp.ide  Handle  Switches,  and  two  way 
Safety  Fuses  on  each  phase. 

The  above  will  be  sold  in  part  or  enbloc  at  a 
bargain. 

D.  L.  BONGARD. 
Secv.  Light  and  Water  Commissioners. 

Picton.  Out. 
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World. 

Executive  Offices  : 
Noi.  346  and  348  Broadway,  New  York  Citt,U.S.A. 

THE  BRADSTREET  CX)MPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  tbe  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  tbe  meichants, 
by  tbe  merchants,  for  the  merchants.  In  procuring, 
nriiying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasot»ble  expense  considered  too  ^reai, 
Ibat  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
axtended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  tbe  civilized  world. 

Subscriptions  are  based  on  tbe  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
maDufacturing  concerns,  and  by  responsible  and  worthy 
financial,  Judiciary  and  business  corporations.  Specim: 
leniu  may  be  obtained  by  addressing  tbe  company  or 
aoy  of  its  offices.    Correspondence  invited. 

THB  BRADSTREET  COMPANY. 
Ornacs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
tiwdon  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Qae.;   3t.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man.;  Calgmry,  Alta. 

THOS.  C.  IRVING, 
6c«.  Man.  Weatern  Canndn  Toronto 


LONG  STROKE  ENGINES 


We  manufacture  a  full  line  of  sizes  ot 
the  style  of  engine  shown  in  cut,  either 
Corliss  type  or  with  Sweet  balanced 
valve. 

They  are  fitted  with  Robb-.\rmstrong 
automatic  governors,  giving  close 
regulation  and  high  economy. 

Oil  is  forced  through  piping  to  all 
bearings,  ensuring  positive  and  copious 
lubrication. 

They  are  built  on  the  interchangeable 
system  and  duplicate  parts  exact  in  fit 
can  be  supplied  on  short  notice. 

ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST,  N.S. 
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cFFI^ES^jSj    Carlton  Street,  Wirvnlpe*.  J  F,  PORTER.  Manager. 


February,  iqo7 


THE  CANADIAN  ELECTRICAL  NEWS 


xiii. 


NORTHERN  ELECTRIC  and 
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Second  Edition,  Revised  and  Enlarged 


Price  $i.oo.  Postage  Prepaid 


"The  How  and  Why  of  Electricity 
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HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.     New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
lluminate  the  explanatory  matter.      The  book  contains  no  malhemalics.      The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  ihe  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difScult  and 
complex  matter  in  so  short  a  space." — New 
York.  Sun. 

"We  can  unhesitatingly  recommend  this  bork 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development." — Street 
Riilway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  i.on- 
technical  reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."— New  York  Tribune. 

"  In  spite  of  the  great  mass  of  electrica 
literature  already  ezhisting,  it  is  one  of  the  find 
good  books  of  its  kind.  •  *  *  It  will  findal 
large  circle  of  readers  on  its  evident  merits"  - 
Engineering  News,  New  York. 
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SPARKS. 

Mr.  John  9.  Fielding,  C.E.,  J  5  Toronto  street,  Toronto,  is 
taking  tenders  up  to  i'ebn  ary  29th  for  the  construction  of  a 
concrete  dam  and  power  h()us(!  fur  tlio  corporation  of  Streets- 
ville,  Ont. 

At  the  annual  meeting  of  the  Hamilton,  Grimsby  &  Bcams- 
ville  Kaihvay  Company,  held  recently,  a  resolution  was  passed 
authorizing  the  extension  of  the  road  to  St.  Catharines.  The 
board  of  directors  was  re-elected. 

Word  has  been  received  by  Mr.  James  Hutchinson,  presi- 
dent of  the  West  India  Electric  Company,  which  is  controlled 
by  Canadian  capitalists,  that  considerable  damage  was  done 
to  their  plant  in  the  recent  disaster  at  Kingston,  Jamaica. 

The  British  Columbia  Electric  Railway  Company  have  de- 
lided  to  install  a  new  type  of  meter  in  all  residences  which 
they  supply  with  electric  light.  The  main  feature  of  the  new 
meter  is  the  fact  that  if  tampered  with  the  current  is  com- 
pletely cut  off. 

At  the  annual  meeting  of  the  Mexican  Light  &  Power  Com- 
pany, held  in  Montreal  recently,  Mr.  C.  H.  Cahan,  general 
attorney,  announced  that  at  the  request  of  Mr.  E.  S.  Clouston 
he  had  purchased  the  only  remaining  lighting  company  in 
the  Federal  district  of  Mexico  for  $350,000.  New  plans  were 
approved  for  obtaining  power  from  the  Larongo  Valley. 

Mr.  W.  A.  Black,  managing  director  of  the  Kaministiquia 
Power  Company,  has  announced  that  the  company  intend  to 
double  the  capacity  of  their  present  plant,  which  is  10,000 
horse-power.  Although  the  total  output  of  the  present  plant 
has  not  boon  contracted  for,  it  is  believed  that  the  construc- 


tion of  a  duplicate  plant  and  transmission  line  will  prove  a 
strong  inducement  to  manufacturers  to  use  electric  power  in 
place  of  steam. 

The  Dominion  Power  &  Transmission  Company  was  incor- 
porated by  the  Dominion  Government  last  month,  with  a  capi- 
tal of  .$2.5,000,000.  This  company  have  acquired  a  controlling 
interest  in  the  Hamilton  Cataract  Power,  Light  &  Traction 
Company.  It  is  understood  that  the  new  company  was  formed 
for  the  purpose  of  extending  some  of  the  Cataract  Company's 
enterprises,  the  latter  company  to  remain  in  existence  aa  an 
operating  company  only.  The  Dominion  Company  will  have 
direct  control  of  the  Terminal  Station  Company,  and  will  have 
a  controlling  interest  in  the  Hamilton,  Grimsby  &  Beamsville 
and  Hamilton  &  Lancaster  Railways,  but  may  not  acquire 
the  Hamilton  Street  Railway.  It  is  the  intention  to  extend 
the  Radial  Railway  to  Toronto  and  to  the  Niagara  frontier, 
and  also  to  build  lines  west  to  Windsor.  Holders  of  common 
stock  in  the  Cataract  Company  receive  three  shares  of  the 
limited  preferred  stock  in  the  Dominion  Company.  This  stock 
will  be  preferred  for  five  years  only. 


iimm  mm  mm 

The  Municipal  Corporation  of  the  Town  of  Kenora 
wish  to  enffag^e  an  Experienced  Electrical  Engineer 
to  Lay  Out  and  Reconstruct  their  Electric  Light  and 
Power  Lines  during-  the  ensuing-  season. 

None  but  qualified  Engineers  with  experience  need 
apply.    Address  (enclosing  references) 

IL  D.  CURRIE,  Town  Clerk. 

Kenora.  Ont. 
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Electric  Power  Plants  in  tne  most 
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ing engineer — running  an  electric  power 
plant — and  he  should  have  it. 

There  is  a  complete  chapter  devoted  to 
Standard  Wiring,  withjnew  talks  and  orig- 
inal diagrams.  The  National  Fire  Under- 
writers' rules  are  given  and  explained,  and 
there  are  meaty  chapters  on  The  Electrical 
Current,  Direct  and  Alternating  Current 
Generators,  Motors  and  Motor  Starters, 
Testing  and  Measuring  Instruments,  etc. 

290  Pages  203  Illustrations 


l2mo  Cloth 

Full  Limp  Leather 


SI.SO 
$2. SO 


SPON  &  CHAMBERLAIN 

Publishers  of  Technical  Books 
123  Liberty  St.     -     NEW  YORK,  U.S.A. 

Dep.  C.  li. 
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aves  one-half  cost  of  dead-man. 
ecures  pole  in  10  min.  for  15  years, 
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12  OR  MORE  SHIPPED  ON  30  DAYS  TRIAL. 
WRITE  TO-DAY  FOR  ILLUSTRATIVE  CATALOC. 


The  Hamilton  Anchor  Co., 

LIMITED 
HAMILTON.   -  ONTARIO 

Sole  Manufacturers  under  patent  \o. 


Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge. 

As  Chief  Draftsman  of  Bng'g  firm  I  know  exactly  the  Quality  and  Quantity 
of  experience  and  practical  training  you  must  have,  and  will  prepare  you 
in  few  months  home  instructions  for  above  paying  positions,  which  I 
furnish  free  anywhere. 

Complete  Highest  Grade  Drawing  Outfit,  everything  included,  with 
German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  12,  EN6  S  EQUIP'T  CO.,  Inc.,  Chicago. 
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 CHAR-LES  BR-ANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M  Araer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  L,ight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

l,ong  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 

6J-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

Consulting  Silectrigal  Engineer 

has  removed  to 

1003  Traders  Bank  Building 

TORONTO,  ONT. 

„,         f  office      -       Main  1482 
I.ong  Distance  Phones   "  »iiq 
Residence  -  North  J^^^ 


Edward  B.  Merrill 

B.A.,  B.  A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments   and  Transmission, 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 


Rodei^ick  «J.  Pa.K*ke 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  E.E. 
CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  fighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports — Tests — Valuating. 

52-53  Janes  Building   •    TORONTO,  CAN. 

Cable  Address  "Rodparke"  ( W  U.  Code.) 
Long  Distance  Telephones— OfBce  and  Residence 

R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAl 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium  for  auvertise- 
ments  tor  Tenders. 
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GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


377  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCINNATI,  O. 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and  22  St.John  Sts., Montrea I 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  Arbitrations. 


P.  E.  MARCHAND  &  CO. 

Electrical  Contractors 
Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

WESCOTT  &GRIER 

Consultitif/  Enyineers 

POWER      -       LIGHTING      -  RAILWAY 

Expert  Examinations,  Construction,  Super- 
vision, Design  of  Complete  Equiv  ments,  Better- 
ment of  Existing  System,  Advisory  Reports. 
Mercha^nts  BeLnk  Bldg.,  NONTKEAL 
Telephone,  M.  5583. 


WESTON 


I  GO. 


Main  Office  and  Works,  Waverly  Park,  NEWARK,  N.J..  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

LondouBranch  :  Audrey  House,  Ely  Place,  Holborn. 

Paris  Branch  :  E.  K.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy 

THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Strong  Cloth  Binding 


'TTHE  preparatory  chapters  are  devoted  to  a  concise  explanation  ot 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

E>EICE  50  C"ElsrTS 

Tti6  G.  H.  MortimGr  PuDlistiina  Gompanu,  Limited 

TORONTO,    MONTREAL,   WINNIPEG,  VANCOUVER 

Send  for  Table  of  Contents 


THE  1906  EDITION  NOW  READY 

X  S5ANDARD  WIRING 

rOR  EUECTRIC  lilGMT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  CoIIeg-es  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price         -  -  $1.00  Each 

Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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Section  No.  7  of  tho  Canadian  General  Electric  Company 's 
Supply  Catalogue  has  reached  our  desk.  It  is  devoted  to  wires 
and  cables,  and  in  addition  to  illustrations  and  descriptions  of 
the  materials,  contains  numerous  useful  tables. 

A  useful  booklet  entitled  "Steam  Specialties"  has  been 
issued  by  tho  Canada  Foundry  Company,  Toronto.  Tho  spe- 
cialties described  include  the  Squires  pressure  controller  or 
reducing  valve,  tho  Squires  pilot  valve  pump  governor,  Squires 
steam  trap,  Squires  feed  water  controller  for  marine  and  sta- 
tionery boilers,  and  the  "Easy"  double  tube  injectors. 

"Electric  Ignition  for  Motor  Vehicles,"  by  W.  Hibbert, 
A.M.I.E.E.,  has  been  published  by  Whitaker  &  Company,  Pater- 
noster Square,  London,  E.C.,  and  Fifth  avenue.  New  York.  It 
contains  the  substance  of  some  lectures  to  motormen,  a  chap- 
ter being  devoted  to  each  of  tho  following:  General  view  of 
the  subject;  batteries,  computator,  and  coils;  magnetic  fields; 
niulti-cylindor  engines  and  synchronous  ignition;  faults;  mag- 
neto methods  of  ignition. 

.folin  Wiley  &  Sons,  4.3  Kast  19th  street,  New  York,  have 


i.ssued  a  new  edition  of  "Electrical  Engineering,"  an  ele- 
mentary text-book  by  E.  Rosenberg,  chief  electrical  engineer 
at  Korting  Bros.,  Hanover.  The  book  covers  a  wide  area.  It 
comprises,  besides  the  fundamental  7>henomena  of  the  electric 
current,  dynamos  and  motors  for  continuou.s,  alternating  and 
three-phase  current,  then  accumulators  and  their  apparatus, 
measuring  instruments  and  electric  lighting.  There  are  350 
pages  and  333  illustrations.    The  net  price  is  $2. 

The  .splendid  catalogue  which  has  just  been  issued  by  the 
R.  E.  E.  Pringlo  Company,  Limited,  of  Montreal,  is  a  testi- 
mony to  the  progress  which  that  company  have  made.  This 
catalogue,  designated  Number  Four,  is  devoted  to  electrical  ap- 
paratus and  supplies,  and  is  one  of  the  most  complete  pro- 
ductions which  has  come  to  our  notice.  It  consists  of  480 
pages,  with  probably  2,000  illustrations.  In  the  front  of  the 
catalogue  is  shown  a  splendid  view  of  their  new  factory  build- 
ing, also  interior  views  of  their  various  sales  offices  and 
stores.  Then  follows  a  telegraph  code,  after  which  the  wide 
range  of  goods  which  they  handle  are  illustrated  and  described, 
with  prices.  Altogether,  it  is  a  thoroughly  up-to-date  book  of 
reference  for  electrical  people. 
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ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,, 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  infcmaliou  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


The  McEWEN 


HIGH  SPEED 
AUTOMATIC 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
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77-/5  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 


Interesting  Westinghouse  Statistics 

The  Westinghouse  Companies  operate  twenty  factories  in  six  different  coun- 
tries, and  have  nineteen  general  offices  and  two  hundred  and  seven  district  offices 
and  special  agencies  in  eighty-nine  cities  located  in  twenty  different  countries. 


For  the  Dominion  of  Canada 

Canadian  Westinghouse  Co.,  Limited 

Generatl  Offices  and  Works,  HaLmilton,  Ontatrio 

For  PsLrticuIars  Address  Nearest  Office 
Traders  Bank  Building.  Sovereign  Bank  of  Canada  Bldg. 
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For  Dynamos  and  all  Electrical 
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for  Scrap  Copper, Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  Dundas  Street,  London,  Can.— Phone  1103. 

Dunamos  and  Moiors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  mai<.e. 

Es"timates  cheerfully  g-iven.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
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THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 
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WARINO'WHITE  BUILDING  CO. 
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WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 
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We  Have]  the  Largest  Electrical  Repair  Shop  in  Canada 
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Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  C\irrent 
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THE  UNITED  ELECTRIC  CO.,  limited 
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CANADA  FOUNDRY  COMPANY,  LIMITED 
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With      Turn-Down    Feature  " 
Three  Degrees  of  Illumination 
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The  Electric  Controller  &  Supply  Company,  of  Cleveland, 
Ohio,  have  just  issued  Bulletin  No.  107,  which  is  devoted  to 
Type  G  controllers.  This  type  has  been  designed  to  fulfil 
the  conditions  of  crane  service  in  industrial  plants  and  in 
cases  where  the  service  is  not  severe  enough  to  demand  the 
use  of  their  Dinkey  ventilated  controller. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE  BABBITT  METAL 

THE  CANADA  METAL  GO. 

LIMITED 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone   M  1729. 


"CALVADUCT'  AND  "LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTR-UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
D.  S.  Letters  Patent 


TORONTO 


CANADA 


Please  mention  the  Canadian  Electrical  News 
when  corresponding'  with  advertisers. 


The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 


The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

BUILDERS    FOR    CANADA'  MONTREAL 
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The  London  Street  Railway  Company  purpose  building/  a 
large  addition  to  their  power  liouse  at  London,  Ont.  Among 
the  improvements  will  be  the  installation  of  a  storage  battery 
plant. 

Tenders  are  invited  by  Messrs.  Sinclair  &  Smith,  engineers. 
New  Liskeard,  Ont.,  for  furnishing  and  erecting  two  100 
horsepower  three-phase  sixty-cycle  2,200  volt  motors,  with 
all  necessary  accessories,  also  for  furni.shing  turbine  pumps. 

Park  Commissioner  Chambers  has  been  authorized  to  dis- 
pose (if  tlif  cloctric  liijlitiTig  plant  at  Centre  Island,  Tnnmto, 


it  having  been  ascertained  that  a  saving  could  be  effected  by 
contracting  for  the  lighting  of  the  Lsland  with  the  Toronto 
Electric  Light  Company. 

Canadian  Engineers,  Limited,  have  recently  been  incor- 
porated, with  a  capital  of  $10,000,  and  have  taken  over  the 
engineering  practice  heretofore  carried  on  by  Mr.  T.  T.  Simp- 
son, of  Ottawa.  Others  interested  in  the  company,  in  addi- 
tion to  Mr.  Simpson,  are  Mr.  W.  B.  Farley,  C.E.,  and  Mr.  S. 
J.  Chapleau,  C.E.  New  offices  are  being  fitted  up  in  the 
"Brennan"  building,  Ottawa.  The  company  will  act  as 
engineers  in  all  classes  of  work,  special  attention  being  givf-n 
to  bydro-elcctrir  development. 


One  year  and  one  month  old  to-day 

No    Longer    An  Experiment 


,'"""1.11,,  y  g 


BEST "  aUALITY 

has  overcome   the   natural   prejudice  against  a    New  Battery. 
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ELECTRICAL  DEVELOPEMENT  COMPANY. 

The  report  of  the  Electrical  Development  Company  for  the 
year  1906  shows  that  the  assets  of  the  company  have  increased 
by  over  $3,000,000  during  the  year,  The  investment  account 
and  other  capital  assets,  aside  from  cash  at  the  end  of  1905, 
amounted  to  $11,002,275.46,  which  amount  has  now  been  in- 
creased to  $14,253,284.07,  an  increase  of  $3,251,008.61. 

Mr.  Frederic  Nicholls,  vice-president  of  the  company,  in 
his  report  says : 

"As  to  the  future,  I  can  only  say  that  it  is  full  of  promise. 
In  addition  to  the  complete  requirements  of  the  Toronto  Eail- 
way  and  Toronto  Electric  Light  Company,  we  expect,  before 
the  end  of  the  current  year,  to  be  supplying  electric  power 
for  at  least  certain  sections  of  the  Toronto  &  York  Eadial 
Eailway  Company,  the  Niagara,  St.  Catharines  &  Toronto 
Eailway  Company,  and  several  of  our  large  industries.  In 
addition,  the  construction  of  the  Toronto,  Niagara  &  Western 
Eailway  will  be  commenced  this  spring,  and  should  be  com- 
pleted some  time  next  year.  This  is  the  company  that  has 
leased  the  right  to  construct  and  operate  a  railway  upon  our 
company 's  right  of  way  between  Toronto  and  Niagara  Falls, 
and  from  whom  we  will  receiw  a  revenue  both  for  the  use  of 
the  right  of  way  and  for  the  consumption  of  the  electric 
power  required  in  its  operation. 

' '  Now  that  the  construction  era  of  the  company 's  history 
is  practically  at  an  end,  except  for  the  extension  of  its  trans- 


mission lines,  the  energies  of  our  executive  will  be  concen- 
trated upon  the  sale  of  power  to  additional  consumers,  and  I 
may  say  here,  what  I  have  said  on  several  occasions  to  the 
public  press,  viz.,  that  we  have  power  for  sale  and  we  intend 
to  find  a  market  for  it.  Practically  our  whole  development 
for  125,000  horse-power  will  be  completed  this  year,  except 
the  remaining  water  wheels  and  generators  and  the  continua- 
tion of  the  power  house.  The  head  works,  wheel  pit,  and  tail 
race  tunnels  are  finished  for  the  full  output,  as  we  realize 
that,  in  order  to  sell  this  output,  we  must  do  as  other  traders 
have  to  do — ^make  a  price  that,  while  returning  a  fair  interest 
to  those  who  have  taken  the  unusual  risks  attending  the  incep- 
tion of  this  enterprise,  will  be  sufficiently  attractive  to  com- 
mand a  ready  sale." 


Messrs.  McCartney  Bros.,  electricians,  of  Vancouver,  B.C., 
have  started  a  branch  at  118  Pender  street,  where  they  are 
conducting  a  business  in  electric  wiring  and  fixtures. 

Mr.  ^^B.  Merrill,  electrical  engineer  in  charge  of  the  Win- 
nipeg power  development  at  Point  du  Bois,  rejiorts  that  good 
progress  is  being  made  and  that  tenders  will  shortly  be  in- 
vited for  turbines,  generators,  exciters,  transformers,  towers 
for  transmission  lines,  etc.  It  is  probable  that  tenders  will 
be  obtained  from  Europe  as  well  as  Canada  and  the  United 
States. 
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OF  CANADA,  Limited 
Factory  :  St.  Catharines.  Main  Office  :  TORONTO 
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General  Electric  Co.  of  Sweden  | 
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SPARKS. 

Wetaskiwin  has  passed  a  bylaw  authorizing  an  expenditure  of 
$30,000  for  improving  and  extending-  ihe  municipal  electric 
light  and  power  plant. 

Messrs.  Foley,  I.ock  &  Larson  have  established  a  new  elec- 
trical plant  at  their  additional  premises  in  Market  avenue, 
Winnipeg.  The  plant  consists  of  two  125  h.p.  boilers,  furnishf  d 
by  the  Vulcan  Iron  Works  Company,  two  high  speed 
engines  manufactured  by  A.  L.  Ide,  Springfield,  Illinois,  two 
direct-current  jjenerators,  62^  k.w.,  speed  200.  supplied  by  the 
Canadian  Westinghouse  Company.       This^  plant  supplies  32 


motors  used  in  different  parts  of  the  factory,  five  electric  elevat- 
ors and  350  continuous  incandescent  lights. 

In  tests  of  alcohol  as  fuel  for  internal  combustion  engines,  a 
Western  gas  engine  manufacturer  has  found  that  while  a  much 
smoother  running  engine  is  the  result,  owing  to  Ihe  higher  com- 
pression possible  and  the  slower  combustion  rate  with  alcohol, 
the  extravagant  claims  for  low  costs  of  operation  are  not  to  be 
realized  in  practice.  The  amount  of  fuel  consumed,  under  a 
wide  range  of  operating  conditions,  was  found  to  be  practically 
the  same  per  horse-power-hour  as  with  gasolene  for  fuel,  aver- 
aging for  small  units  about  t  gal.  per  horse-pnvvpr  fc^r  lo  hours. 
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GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 

SPECIAL  FEATURES: 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,   CLOSE  REGULATION,  ETC. 


5., 

\  'I 


TUB  GOLDIE  &  MgGULLOGH 

GO.,  Limiied 

GALT      -       ONTARIO       -  CANADA 

WlSTKKN   Hrancii  : 

248  McDERMOTT  AVE.,  WINNIPEG,  IMAN. 

Qi'EBF.c  Agents:  ROSS  a  GREGG,  Montreal,  Que. 
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4i  21  and  42  x  30  Vertical  Compouad  Ooldle  Corliss  Baglae 


"HUBBELL"  WIRE  LAMP  GUARDS 


ARE  THE  BEST 

Why? 


Because  they  do  not  depend  on  the 
lamp  bulb  for  support. 

They  fasten  rigidly  to  the  socket 
and  remain  in  a  straight  position. 

They  can't  touch  the  lamp. 


Codeword,  "Zaboxa."  List  Price,  $^.so  per  do/.. 

Cat.  No.  1 1216  for  16  c.p.  lamp.  ^' 


Write  for  Discounts. 


R.  E.  T.  PRINGLE:  CO..  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 

ST.  JOHN.N.  B.  MONTREAL,  QUE.  TORONTO,  ONT.  Wl  N  N I  PEG,  M  AN . 
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THE  STANDARD 
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RUBBER 
INSULATION 


TKADt  MARK 
Reg.  U.  S.  Pa^tent  Office 


OIKZOlsriTE!  ZlSrSTTXi-A-TEID 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 
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THE  McVICKER 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

T  he  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us  for  more  information 


The  Canadian  McVicker  Engine  Company,  Ltd. 
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iv  PULLEYS. 

()6      Goldie  &  McCulloch  i^ji.   vi 

PUMPS. 

Allis-Chalmers-Bullotk   ix 

Goldie  &  McCulloch  Co   vi 

McDougall  Caledonian  Iron  Works,  John  iii 

RAILWAY  FEED  WIRE 

Okonite  Co  vii 

REPAIRS  (ELECTRICAL  ) 

Collyer  &  Brock   x 

Chase-Shawmut  Co   iii 

Electric  Repair  and  Contracting  Co.....  xi 

Thomson  &  Co.,  Fred   IV 

STREET  RAILWAY  SUPPPIES 

Dawson  &  Co.,  J.  A   ii 

SWITCHBOARDS. 

Allis-Chalmers-Bwllock    ix 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co     Ill 

Collyer  &  Brock    x 

Chase-Shawmut  Co    it 

Dawson  &  Co.,  J.  A   i 

Electric  Repair  and  Contracting  Co..  xi 

Electric  Construction  Co.  of  London   IV 

Pringle  Co..  R  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co   I, IV 

SWITCHES. 

Auto-Safety  Electric  .Switch  Co.  ...  xi 

Bongard  &  Co. ,C.  W   viii 

Chase-Shawmut  Co   ii 

TAPE  INSULATING 

Okonite  Co   vii 

TELEPHONE  AND  TELEGRAPH 
SUPPLIES. 

Northern  Electric  &  Mfg.  Co   xiii 

Stuart  -  Rowland  Co   II 

Starr,  Son  &  Co.,  John             '   64 

TELEPHONES. 

Bell  Telephone  Co   xi 

Dawson  &  Co.,  J.  A   i 

Starr,  Son  &  Co.,  John   64 

TURBINES. 

Allis-Chalmers-Bullock   vii 

Jenckes  Machine  Company   x 

TRANSFORMERS. 

Allis-Chalmers-Bullock   ix 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contract  Co   xi 

Packard  Electric  Co   iv 

Pringle  Co.,  The  R.  E.  T   vi 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

WIRES  AND  CABLES 

Canada  Metal  Co   iii 

Chase  -  Shawmut  Co   ii 

Okonite  Co   vii 

Philips  Electrical  Works,  Eugene  F   II 

96      Wire  &  Cable  Co   I 


MANUFACTURED  BY  |  ; 

THE  HART  MANUFACTURING  COMPANY.  HARTFORD,  CONN. 
Canadian  Agent.:  Q.  W.  BONGARD  COMPANY,  Limited,  TORONTO,  CAN. 
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LCmALMERS: 


INDUCTION  MOTORS 


One  of  our  600  h.p.  Induction  Motors  driving  a  70  x  70  x  42 
Blowing  Engine,  Canadian  Copper  Co.,  Copper  Cliff,  Ont. 


ALTERNATING  CURRENT  MACHINERY: 


Belted    Type  Generators. 
Flywheel  Type  Generators. 
Synchronous  Frequency  Changers. 
Synchronous  Motor-Generator  Sets. 
Synchronous  Motors. 


Engine  Type  Generators. 
Waterwheel  Type  Generators. 
Induction  Motor  Frequency  Changers. 
Induction  Motor-Generator  Sets. 
Induction  Motors. 


Transformers. 


Turbo  Generators.  Switchboards. 


DIRECT    CURRENT  MACHINERY: 


Belted  Type  Motors  and  Generators. 
Engine  Type  Generators. 
Railway  Generators. 

Small  Multipolar  Motors  and  Generators. 
Street  Car  Equipments. 


Bullock  Teasers  (or  Printing  Presses. 
Multiple  Voltage  Balancing  Sets. 
Multiple  Voltage  Variable  Speed  Equipments. 
Switchboards. 

Small  Bipolar  and  Multipo'ar  Motors  and  Generators 


ALLIS-CHALMERS-BULLOCK,  Limited 

Head  Office  and  Works,  MO^TREAL. 
District  Offices  :  Toronio,  Traifers  Bark  BIdjr.;  MoDlreal,  Sovereign  Pank  BIdg.;  New  Glassow,  N.  S. 
Telephoae  Bldg.;  Winalpes,  2SI  Notre  Dame  Ave.,  l\elson,  Josepfiiae  St.;  Vancouver,  416  Seymour  St. 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

Condviit  Boxes,  Bvishirvgs,  Cockrvvits  a^nd  Fittings 
of  every  description,  a-s  well  a^s  Knife  Switches 
and   enclosed  Fvjses. 

GET  OUR  PRICES  BEFORE  ORDERING. 


Also  Manvjfactvire 


J.  A.  DAWSON  <fe  CO. 

MONTREAL,  291-295  Cra^la  street  West.  WINNIPEG,    312  McDermot  Ave. 

Locust  Pins,  Birch  Pins,  Oak  Pins, 
Glass  Insulators,  Cross  Arm  Braces. 


Telephone  a^nd  ElectricaLl  Construction  Ma^terioLl  -k/^- 

'%/%,'^Sa.les  Agents  ''DvincaLn"  Specialities 


ELECTRIC 


HOISTS 


Where  Electric  Power  is  available  for  operating  mining  plant*,  Electric  Hoist*  are  generally  prefe  red  In 
place  of  steam  Hoisting  Engines.  We  build  a  full  line  of  Electric  Ho  sts,  an d  would  be  glad  to  furnish 
estimates  on  request.  The  cut  shows  an  electric  hoist  recently  built  for  the  Grarby  Smelter,  Phoenix, 
B.  C.    The  capacity  Is  a  load  of  10,000  lbs.  at  a  speed  of  750  ft.  a  minute. 

Correspondence  Invited. 

THE  JENCKES   MACHINE  COMPANY,  LIMITED 


SALES  OFFICES  : 
St  Catharines  Rossland 
Halifax  Vancouver 


EXECUTIVE  OFFICE  : 
54  lansdowne  Street,  Sherbrooke,  Que. 


PLANTS : 
Sherbrooke,  Qu'. 
St.  Catharines,  Ont. 


ARC  LAMPS 
METERS 
TRANSFORMERS 

TELEPHONES 
SWICTHBOARDS 

AND 

General   Line  Material 

John  Formacn 

248  a.nd  250  Craig  Street  W. 

Montreal,  Que. 
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New  Head  Office  and  Factory  of  The  R.    T.  Pringle  Company 


The  R.  E.  Pringle  Company,  Limited,  was  incor- 
porated by  letters  patent  January  30,  1902,  having  an 
authorized  capital  of  $50,000,  to  acquire  as  a  going' 
concern  the  business  of  Mr.  R.  E.  T.  Pringle,  dealer 
in  electrical  apparatus  and  supplies,  of  Montreal. 


attention  which  is  necessary  for  the  success  of  the 
electrical  supply  business.  To  such  an  extent  has  the 
company  met  with  success,  that  in  addition  to  their 
warehouse  and  sales  office  at  16  and  18  Victoria 
Square,  Montreal,  they  have  branch  offices  and  large 


New   Factory    Blilding   of   thk   R.    E.   T.   Pringle   Company,   Limited,  Montreal. 


In  view  of  the  largely  increasing  business  and  the 
constant  growth  of  this  company,  the  directors  deemed 
it  advisable  to  increase  the  capital  to  $150,000,  with 
additional  powers  to  enable  the  company  to  carry  on 
an  extensive  manufacturing  electrical  business.  On 
July  loth,  1903,  supplementary  letters  patent  were 
granted  increasing  the  authorized  capital  to  $150,000 
and  extending  the  powers  of  the  company. 

The  policy  of  the  company  since  its  inception  has 
been  to  endeavor  to  make  prompt  and  complete  ship- 
ments, to  handle  busmess  entrusted  to  them  with 
promptness  and  dispatch,  and  to  devote  that  personal 


warehouses  at  62  and  64  Wellington  street  west, 
Toronto,  Ont.,  and  105  Prince  William  street,  St. 
John,  N.  B.,  and  sales  offices  at  343  Main  street, 
Winnipeg,  Man.,  and  in  the  Molson's  Bank  Building, 
Vancouver,  B.  C. 

The  R.  E.  T.  Pringle  Company's  new  factory  and 
head  office,  located  at  the  corner  of  Rose  de  Lima, 
Albert  and  DeLisle  streets,  St.  Henry,  and  shown  on 
this  dage,  has  been  the  out  come  of  this  most  re- 
markable growth. 

With  the  present  facilities  the  company  will  be  en- 
abled to  increase  the  manufacture  of  their  many  well- 
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known  specialties.  They  make  a  full  and  complete 
line  of  sockets  and  receptacles,  and  control  the  sole 
manufactiirinf^  rig^hts  for  Canada  of  Harvey  Ilubhell, 
of  I^rid^eport,  to  manufacture  his  well-known  special- 
ties, which  line  in  itself  comprises  an  important  feature 
of  their  business.  They  also  control  the  manufacturing 
rights  for  "  Fielding's"  fuseless  moulding  rosettes  and 
receptacles,  which  are  meeting  with  a  large  sale 
throughout  Canada.  Standard  cut-outs,  rosettes,  fuse 
plugs,  wireless  clusters,  shade  holders,  etc.,  are  but  a 
few  lines  manufactured  by  this  company,  and  which 
arc  made  to  comply  with  the  latest  regulations  of  the 
Fire  Underwriters.  A  complete  line  of  street  fixtures 
for  both  low  tension  and  high  tension  is  manufactured 
and  carried  in  stock.  The  secondary  generator  for 
bell  work  is  another  specialty  manufactured  and  sold 
with  great  success  by  the  company  during  the  past  few 
years. 

The  Carton  Daniels  Co.,  of  Keokuk,  Iowa,  have 
also  entrusted  their  trade  to  the  Pringle  Company,  and 
recently  they  have  so  perfected  their  lightning  arresters 


Mr.  R.  I  .  I'ringle,  managing  director  and  treas- 
urer, to  whose  untiring  personal  attention  the  suc- 
cess of  the  company  is  largely  due.  Mr.  I.  H.  Smith 
is  general  sales  manager  for  the  company  and  gives 
his  personal  attention  to  the  Montreal  district,  which 
comprises  the  Province  of  Quebec  and  the  main  line 
of  the  Grand  Trunk  east  of  Kingston,  Ont.,  and 
extending  north  on  the  Ottawa  as  far  as  Pembroke. 
Mr.  George  Leroux,  secretary  of  the  company,  has 
charge  of  the  accounting  end. 

The  warehouse  and  office  in  Toronto  is  under  the 
management  of  Mr.  A.  F-isling,  whose  district  extends 
from  Kingston  west  to  Sault  Ste.  Marie.  Mr.  E.  H. 
Smith,  who  was  for  many  years  manager  of  the  St. 
John  office,  now  has  charge  ot  the  Winnipeg  oPTicei 
his  territory  including  from  Port  Arthur,  Ont.,  to  the 
Rockies.  The  Province  of  British  Columbia  is  in 
charge  of  Messrs.  Bayfield  &  .Archibald,  Mr.  .Archibald 
devoting  his  special  attention  to  the  business.  The 
business  of  the  Maritime  Provinces  is  in  the  hands  of 
Mr.   W.  W.  Bogart,  whose  headquarters  are  at  St. 


Interior  of  R.  E  T.  Pringle  Company  3  St.  John  Store,  105  Prince  Willi.am  Street. 


that  they  are  able  to  compete  for  high  voltage  work 
with  marked  success. 

Incandescent  lamps  under  the  trade  label  of  "  Buck- 
eye "  have  been  sold  by  this  company  for  many  years, 
in  addition  to  many  other  lines  which  cannot  here  be 
mentioned.  They  have  the  sole  Canadian  agency  for 
the  Adams-Bagnall  Electric  Company,  Cleveland,  who 
manufacture  arc  lamps  for  all  circuits.  This  lamp  has 
become  a  recognized  standard  in  arc  lighting. 

To  return  to  the  manufacturing  end,  an  important 
branch  is  their  switchboard  and  panel  board  business, 
in  connection  with  which  they  have  undertaken  the 
manufacture  of  material  incidental  to  switchboard 
work,  such  as  knife  switches,  copper  bus  bar  work, 
etc. 

The  company  have  also  commenced  the  manu- 
facture of  the  "Pettingell-Andrevvs"  open  circuit  pro- 
tector, which  is  a  device  used  largely  on  series  alter- 
nating arc  light  systems. 

The  head  office  of  the  R.  E.  T.  Pringle  Company, 
Limited,  is  situated  at  the  factory,  where  will  be  found 


John,  N.B.  At  the  St.  John  office,  in  addition  to 
carrying  a  complete  line  of  supplies,  they  make  a 
specialty  of  electric  fixtures  and  glassware,  having 
fitted  up  elaborate  show-rooms  for  the  sale  of  these 
goods. 

The  R.  E.  T.  Pringle  Company  extend  a  cordial  in- 
vitation to  the  electrical  fraternity  to  visit  their  large 
new  factory  and  offices  in  Montreal,  as  well  as  their 
show-rooms  in  other  cities. 


ilr.  Juiige  say.s  that  the  most  economical  way  of  reduc- 
ing heat  losses  ihrough  the  exhaust  is  by  utiliz.ing  the 
same  for  raising  steam  in  an  exhaust  boiler.  As  high  as 
itSo  pounds  per  square  inch  can  in  this  way  be  generated, 
and  used  for  heating  and  other  purposes.  Generally  10 
per  cent,  or  more  of  the,  total  output  can  be  recovered  from 
the  exhaust  of  gas  engines. 

Progress  in  the  large  gas  engine  industry  is  indicated  by 
the  following  figures  :  In  Great  Britain  there  are  now 
built  or  building  119  large  engines,  with  a  total  indicated 
horse  power  of  96,000;  in  Germany,  3S0  engines,  with  a 
horsepower  of  421,150;  in  Belgium,  55  engines,  with  a 
total  of  61,400  horsepower.  Perhaps  the  largest  unit  yet 
built  is  the  5,000-horsepower  engine  by  Messrs.  Erhardt 
and  Sehmcr,  of  Germany,  which  lias  four  cylinders  45.25X 
31.25  irchcs,  running  at  90  revolutions  a  minute. 
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THE  ELECTRICITY  INSPECTION  ACT 


A  new  Act  has  received  ^its  second  reading  in  the 
Dominion  Parliament,  to  be  known  as  "The  Electri- 
city Inspection  Act,"  and  by  which  the  existing 
Electric  Light  Inspection  Act  is  to  be  repealed.  It 
contains  a  number  of  changes  from  the  old  Act,  and 
is  evidently  intended  to  j)rovide  for  the  inspection 
of  meters  for  the  supply  of  power  as  well  as  light. 
Ill  some  respects  the  new  law  will  be  a  disaj)[)oint- 
lucnt  to  electrical  companies,  inasmuch  as  inadequate 
|)rovision  is  made  to  prevent  the  theft  of  electric  cur- 
rent. As  things  stand  at  present  it  is  almost  impos- 
sible to  secure  a  conviction,  and  we  believe  the  steal- 
ing of  current  is  on  the  increase.  The  clause  cover- 
ing this  point  is  no  better  than  the  old  one. 

The  i'liU  text  ()f  the  new  Act  is  given  herewith, 
nlthou^li  ;iincii(lnieiits  may  be  made  before  it  passes 
the  House.  We  invite  a  free  discussion  of  it  in  the 
colunnis  of  The  Ki,ectric.\l  News: — 

SHORT  TITLE. 

1.  'I'his  .\c1  iiiiiy  be  cited  as  The  Elect i-icity  Inspec- 
tion Act,  1!)(I7. 

IXTKI{I>i<KT.\TI()Nr. 

2.  In  this  Act.  unless  the  context  otherwise  re- 
(juires, —  • 

(a)  " Contractoi' ' "  jneans  any  person  undertaking 
to  furnish  electricity  to  .-my  purchaser  for  lighting  or 
otiier  j)nri)oses. 

(b)  "Pun-haser"  means  any  ])erson  to  whom  elec- 
tricity is  furnished. 

(c)  " Meter "  means  an  electric  meter,  and  includes 
every  kind  of  machine,  apparatus,  or  instrument  used 
foi-  measuring  the  quantity  of  electrical  energy  or 
pressure  fiwnished  to  the  purchaser. 

(d)  " I'urchaser's  terminals"  means  the  eruls  of 
the  electric  lines  or  conductors  situate  upon  the  pur- 
chaser's premises  at  which  the  supply  of  electricity  is 
delivered  from  the  service  lines. 

(e)  "Department"  means  the  Department  of  In- 
land Revenue. 

(f)  "^Minister"  means  the  ^Minister  of  Inland 
Revenue. 

(g)  "Inspector"  means  an  inspector  appointed  un- 
der this  Act  by  th(>  Department. 

UNIT  OK  SUl'PLY. 

'■i.  The  commercial  unit  of  supply  of  electrical 
ei|uivalent  thereof  in  ampere-hours. 

niTIES   AND    RIGHTS   OP  CONTRACTOR. 

4.  Before  commencing  to  give  a  supply  of  electri- 
cal energy  to  any  purcliaser,  the  contractor  shall  de- 
clare to  such  purchaser  the  constant  pressure  at 
which  he  j)roposes  to  supi)ly  energy  at  the  purchas- 
er's terminals. 

(2)  The  variation  of  pressure  at  any  ])urchaser's 
terminals  shall  not  under  any  conditions  of  the  sup- 
ply which  the  purchaser  is  entitled  to  receive,  nor  at 
any  time,  exceed  three  per  cent,  from  the  declared 
constant  i)re,ssure.  whether  such  variation  is  due  to 
the  resistance  of  the  service  lines  or  apparatus  be- 
longing to  the  contractor,  or  to  any  action  or  effect 
I)roduced  by  such  apparatus,  for  which  the  purchaser 
eajinot  be  shown  to  be  responsible,  or  partly  to  a  varia- 
tion of  pressure  in  the  distributing  mains  from  which 
the  supply  is  taken. 

(3)  The  contractor  shall  not  be  liable  for  any 


variation  of  pressure  caused  by  unavoidable  accident 
to  the  generating  plant  or  apparatus,  or  by  the 
uncontroll;il)lc  condition  of  the  elements. 

5.  The  contractor  shall  be  responsible  for  all  elec- 
tric lines,  fittings  and  apparatus,  belonging  to  him 
or  under  his  control  upon  the  purchaser's  premises, 
being  maintained  in  a  T)roper  condition,  and  in  all 
respects  fit  for  sui)j)lying  energy;  but  he  shall  not  be 
responsible  for  any  damages  arising  from  the  u-se  of 
the  electric  current  in  lines,  fittings  and  apparatus 
not  belonging  to  him  or  under  his  control. 

f).  If  the  contractor  is  rea.sonably  satisfied,  after 
making  all  proper  examination  by  testing  or  other- 
wise, that  at  some  part  of  a  circuit  a  connection  with 
the  earth  exists  of  such  resistance  as  to  be  a  source  of 
danger,  and  that  such  ccmnection  does  not  exist  at 
any  part  of  the  circuit  belonging  to  the  contractor, 
any  officer  of  the  contractor,  duly  authorized  by  him 
in  writing,  may,  for  the  purpose  of  discovering  whe- 
ther such  connecti(m  with  the  earth  exists  at  any  part 
of  the  wires  upon  any  purchaser's  premises,  at  all 
reasoruible  times,  after  giving  one  hour's  notice  of 
his  intention  to  do  so,  enter  such  premises  and  discon- 
nect the  purchaser's  wires  from  the  service  lines,  and 
may  require  the  purchaser  to  permit  him  to  inspect 
and  test  the  wires  and  fittings  belonging  to  the  pur- 
chaser and  forming  part  of  the  circuit. 

7.  If,  on  such  inspection  and  testing,  the  officer  dis- 
covers that  a  connection  exists  between  the  purchas- 
er's wires  and  the  earth,  and  that  such  connection 
has  an  electrical  resistance  of  less  than  five  thousand 
ohms.,  or  if  the  purchaser  does  not  give  all  due  facili- 
ties for  such  inspection  and  testing,  the  contractor 
shall  forthwith  discontinue  the  supply  of  energy  to 
his  premi.ses,  giving  immediate  notice  of  such  discon- 
tinuance to  the  purchaser,  and  shall  not  recommence 
such  suppl.N  until  he  is  satisfied  that  such  coiuiection 
witti  the  earth  has  been  removed. 

S.  If  any  purchaser  is  dissatisfied  with  the  action 
of  the  contractor,  either  as  to  the  mode  of  making  the 
test  or  in  discontinuing  the  supply  of  electricity  to 
his  premises,  the  wires  and  fittings  of  such  purchaser 
may,  on  his  application  to  the  Department,  be  tested, 
foi'  the  existence  of  such  connection  with  the  earth, 
by  an  inspector. 

9.  Any  officer  of  the  contractors  authorized  in  writ- 
ing by  the  insjx'ctor  may,  for  the  purpose  of, — 

(a)  inspecting  their  electric  wires,  meters,  accumu- 
lators, fittings,  works,  and  ajiparatus  for  the  supply 
of  electricity ;  or, 

(b)  ascertaining  the  quantity  of  electricity  consumed 
or  supplied ;  or, 

(c)  renun'ing  any  electric  lines,  accumulators,  fit- 
tings, works  and  apparatus  belonging  to  the  contrac- 
tors, in  cases  where  a  supply  of  electricity  is  no  longer 
required  or  the  contractoi-s  are  authorized  to  take 
away  aiui  cut  off  tht>  supply  of  electricity  from  any 
premises ; 

(d)  enter  at  all  times  any  premises  to  which  elec- 
tricity is  or  has  been  supplied  by  the  contractors. 

(2)  Such  officer  shall  repair  all  damage  caused  by 
such  entry,  iiispection  or  removal. 

10.  Before  supplying  electricity  to  purchasers,  the 


March,  1907 


THE  CANADIAN  ELECTRICAL  NEWS 


69 


contractor  shall  obtain  from  the  Department,  or  from 
an  officer  appointed  for  the  purpose,  a  certificate  of 
registration  for  every  generating  plant  owned  or  oper- 
ated by  the  contractor  in  any  city,  town,  village  or 
other  municipality,  and  shall  pay  the  officer  issuing 
such  certificate  the  fees  prescribed  by  the  Governor 
in  Council. 

(2)  Such  certificate  shall  expire  on  the  thirty-first 
day  of  March  in  each  year,  and  shall  be  renewable 
from  year  to  year. 

INSPECTORS. 

11.  Any  person  may,  after  examination  as  to  his 
qualification,  be  appointed  and  may  act  as  an  inspec- 
tor under  this  Act. 

(2)  No  inspector  shall  be  a  seller  of  electricity  or 
electric  meters,  or  be  employed  by  any  person  or  com- 
pany supplying  electricity  or  meters. 

(3)  No  inspector  shall  repair  or  adjust  any  meter 
inspected  or  verified  by  him. 

METERS. 

12.  The  amount  of  electrical  energy  supplied  by  a 
contractor  to  any  purchaser  under  this  Act,  or  the 
electrical  quantity  contained  in  such  siTpply,  shall,  if 
the  purchaser  so  desires,  be  ascertained  by  means  of  a 
suitable  meter,  duly  certified  in  accordance  with  regu- 
lations established  under  the  authority  of  this  Act. 

(2)  Whenever  a  reading  of  a  meter  is  taken  by 
the  contractor  for  the  purpose  of  establishing  a  charge 
upon  the  purchaser,  the  contractor  shall  cause  a  dupli- 
cate of  such  reading  to  be  left  with  the  purchaser. 

13.  No  meter  shall  be  fixed  for  use  which  has  not 
been  verified  and  stamped  as  liereinbefore  provided. 

(2)  No  meter,  after  it  has  been  fixed  for  use.  shall 
be  verified  or  stamped  by  any  person  except  by  the 
inspector  as  herein  provided. 

14.  No  meter  shall  be  fixed  for  use  unless  it  plainly 
indicates  by  means  of  suitable  dials  the  amount  of 
current  or  energy  passing  to  the  purchaser's  wires. 

(2)  Every  meter  fixed  for  use  shall  have  the  mak- 
er's number,  the  maximum  current  in  amperes,  the 
limits  of  pressure,  and,  if  for  alternating  currents, 
the  limit  of  frequency  of  alterations,  legibly  stamped 
or  engraved  on  the  case  or  dial. 

15.  No  meter  shall  be  stamped  which  is  found  by 
the  inspector  to  register  quantities  varying  from  the 
legal  standard  unit  of  electricity  more  than  three  per 
cent,  in  favour  of  either  the  contractor  or  the  pur- 
chaser. 

16.  The  verification  of  each  meter  shall  be  attested 
by  affixing  or  impressing,  on  some  essential  part 
thereof,  a  stamp  or  mark  of  such  description  and  in 
such  manner  as  is  directed  by  regulations  made  by 
the  Minister. 

17.  Within  twelve  months  after  the  expiration  of 
five  years  from  such  verification  and  stamping,  every 
meter  shall  again  be  verified  and  stamped. 

18.  No  meter  duly  stamped  as  aforesaid  shall  be 
liable  to  be  re-verified  or  re-stamped  within  a  period 
of  five  years  from  the  then  last  verification  or  re-veri- 
fication thereof,  although  it  is  used  in  any  other  place 
than  that  at  which  it  was  originally  stamped,  but  shall 
be  considered  as  a  lawful  meter  throiighout  Canada, 
unless  found  incorrect  under  this  Act,  or  requiring  re- 
verification  by  lapse  of  time  as  aforesaid. 

(2)  The  purchaser  or  the  contractor  may,  at  any 


time,  at  the  cost  of  the  party  in  fault,  require  the 
verification  of  the  meter  used. 

(3)  In  the  event  of  an  inspected  meter  being  found, 
on  re-inspection,  to  vary  from  the  standard,  the  con- 
tractor or  the  purchaser,  as  the  case  may  be,  shall  only 
be  entitled,  in  estimating  any  rebate,  to  the  gain  or 
loss,  as  the  ease  may  be,  which  has  taken  place  during 
the  three  months  immediately  prior  to  such  re-inspec- 
tion. 

19.  Every  purchaser  may  own  and  use,  for  deter- 
mining the  amount  of  electrical  energy  consumed,  any 
meter  which  has  been  verified  and  stamped  as  afore- 
said. 

20.  In  every  case  the  owner  shall  keep  the  meter  in 
good  repair,  and  shall  be  responsible  for  the  due 
inspection  and  testing  tliereof,  and,  except  as  herein 
otherwise  provided,  shall  pay  the  fee  lawfully  charge- 
able for  such  inspection,  and  shall  be  liable  for  all 
penalties  incurred  with  respect  to  such  meter. 

21.  Tlie  verification  and  testing  of  meters  shall  be 
performed  in  accordance  with  the  provisions  of  this 
Act  and  with  such  further  regulations,  not  inconsist- 
ent therewith,  as  are  made  by  the  Minister. 

22.  The  contractor  shall  j)rovide  electricity  and  wir- 
ing and  all  other  reasonable  facilities  for  testing,  free 
of  charge,  at  such  places  as  are  agreed  upon  between 
the  contractor  and  the  Department. 

23.  If  any  dispute  arises  between  the  contractor  and 
the  purchaser  or  between  the  contractor  and  the  in- 
spector, respecting  the  correctness  of  such  meter,  the 
inspector  shall,  if  required  by  any  person  dissatisfied, 
refer  such  dispute  to  the  Department  for  final  deci- 
sion. 

(2)  During  the  testing  of  an}^  disputed  meter,  the 
contractor  or  purchaser  may  be  present,  by  himself  or 
his  agent  authorized  in  writing;  and  twenty-four 
hours '  notice  of  the  test  sliall  be  given  by  the  inspector 
to  both  the  parties  interested. 

GENERAL. 

24.  The  purchaser  may  at  any  time,  on  payment  of 
a  fee  to  be  fixed  by  the  Governor  in  Council,  call  on  an 
inspector  to  test  tlie  pressure  of  the  electricity  sup- 
plied by  the  contractor,  and  to  furnish  a  certificate 
thereof. 

25.  The  inspector  shall  give  to  either  the  contractor 
or  the  purchaser,  or  to  botli,  on  payment  of  the  proper 
fee,  a  certificate  stating  the  result  of  his  test,  and  the 
time  at  wliich  it  was  made,  and  at  whose  instance,  and 
any  other  particulars  he  thinks  right  to  insert  for  tlie 
information  and  guidance  of  the  persons  concerned. 

(2)  Such  certificate  sliall  be  prima  facie  evidence 
of  the  condition  of  the  meter  or  electrical  pressure 
tested,  and  when  more  such  certificates  than  one  are 
issued,  the  proper  fee  sliall  be  paid  upon  each  certifi- 
cate. 

26.  The  contractor  shall  at  all  times  keep  in  his 
office,  in  a  book  or  books,  tlie  names  and  addresses  of 
purchasers  for  the  time  being — which  book  or  books 
shall  be  open  to  the  inspector  during  office  hours,  and 
from  which  he  may  take  such  extracts  as  he  thinks 
fit. 

27.  The  fees  for  the  ins]:>ection  and  testing  of  pur- 
chasers' wires  and  the  testing  of  lamps  and  meters 
shall  be  determined  from  time  to  time  by  the  Governor 
in  Council  and  published  in  The  Canada  Gazette,  and 
such  fees  shall  be  regulated  so  that  they  will,  as  nearly 
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MS  may  bo,  iiioct  ilic  cost  of  currying  this  Act  into 
effect;  and  all  fees  received  under  this  Act  shall  be 
accounted  for  and  paid  to  the  Minister  of  Finance 
and  Receiver-General  and  in  such  manner  as  the 
Minister  directs,  and  shall  form  part  of  the  Consoli- 
dated T?eveniie  P"'nnd  of  Canada. 

28.  The  Governor  in  Conncil  may  from  time  to  time 
direct  stamps  to  be  prepared  for  the  purposes  of  this 
Act,  liearing  such  device  as  he  thinks  proper,  and  may 
defray  the  cost  thereof  out  of  any  unappropriated 
moneys  forming  part  of  the  Consolidated  Revenue 
Fiind  of  Canada. 

(2)  Tlie  device  on  such  stamps  shall  express  the 
value  thereof,  that  is  to  say,  the  sum  at  which  they 
sliall  l)c  reckoned  in  iia\iiient  of  the  fees  hereby  pre- 
scriiu'd. 

29.  Separate  accounts  shall  be  kei)t  of  all  expendi- 
tures incurred  aiul  of  all  fees  and  duties  collected  and 
received  under  the  autliority  of  this  Act ;  and  a  cor- 
rect statement  thereof,  up  to  the  thirty-first  day  of 
IMarch  then  last  ])ast,  shall  be  yearly  laid  before  Par- 
liament within  the  first  fifteen  days  of  tlie  then  next 
session  thereof. 

OFFENCES   AND  PENALTIES. 

no.  Every  contractor  who  makes  default  in  comply- 
ing with  any  requirement,  as  to  supply,  of  sections  4 
to  10,  liotli  inclusive,  of  this  Act,  shall  be  liable  for 
every  such  default  to  a  penalty  not  exceeding  twenty 
dollars  for  every  day  during  which  such  default  con- 
tinues. 

31.  Every  contractor  who  fails  at  any  time  to  keep 
in  his  office  in  a  book  or  books  the  names  and  addresses 
of  the  purchasers  for  the  time  being  open  to  an  inspec- 
tor during  office  hours,  from  which  the  inspector  may 
take  such  extracts  as  he  thinks  fit,  shall  incur  a 
penalty  of  fifty  dollars. 

32.  Every  person  who,  except  under  the  authority 
of  this  Act,  makes,  causes  or  i)rocures  to  be  made,  or 
knowingly  acts  or  assists  in  making,  or  who  forges  or 
counterfeits,  or  causes  or  procures  to  be  forged  or 
counterfeited,  or  knowingly  acts  or  assists  in  the 
forging  or  counterfeiting  any  stamp  or  mark  used  for 
the  stamping  or  marking  of  any  meter  under  this  Act, 
shall  incur  a  penalty  not  exceeding  two  hundred  dol- 
lars and  not  less  than  fifty  dollars. 

(2)  Every  person  who  knowingly  sells,  utters  or 
disposes  of,  lets,  lends  or  exposes  for  sale,  any  meter 
with  sucli  forged  stamp  or  mark  thereon,  shall,  for 
every  such  offence,  incur  a  penalty  not  exceeding  two 
hundred  dollars  and  not  less  than  twenty  dollars; 

All  meters  liaving  on  them  such  forged  or 
counlei'feited  stain|)s  or  marks  shall  b(^  forfeited  and 
(lest  roved. 

33.  Every  ]>erson  who  knowingly  repairs  or  alters, 
or  causes  to  be  repaiivd  or  altered,  or  knowingly 
tampers  with  or  does  any  other  act  in  relation  to  any 
staiii[)ed  meter  or  to  the  \vires  leading  to  the  meter  so 
as  to  cause  such  Tueter  to  register  wrongly,  or  wlio 
pi'cvents.  or  refuses  lawful  access  to  any  meter  in  his 
possession  or  control,  or  obstructs  or  hinders  any  in- 
spection or  testing  authorized  by  this  Act,  shall  incur 
a  penalty  not  exceeding  one  hundred  dollars  and  not 
less  than  fifty  dollars,  and  shall  pay  the  fees  for  re- 
moving and  testing,  and  the  expense  of  purchasing 
and  fixing  a  new  meter. 

(2)  The  ])ayment  of  any  such  penalty  sh.ill  not 


exempt  the  person  7)aying  it  from  liability  to  indict- 
ment or  other  proceeding  to  which  he  would  other- 
wise be  liable,  f)r  deprive  any  other  person  of  the 
right  to  recover  dajnages  against  such  person  for  any 
loss  or  injury  sustained  by  such  act  or  default. 

34.  Every  person  who  fixes  for  use,  or  caiises  to  be 
fixed  for  use,  any  meter,  before  it  has  been  verified 
and  stamped  as  herein  required,  .shall  incur  a  penalty 
of  twenty-five  dollars  for  every  such  unverified  or  un- 
stamped meter. 

35.  Every  person,  other  than  the  inspector,  who, 
when  the  accuracy  of  any  meter  which  has  been  veri- 
fied and  scaled  under  this  Act  is  in  dispute,  wilfully 
br(!aks  or  causes  to  be  broken  the  seal  of  that  meter, 
shall  incur  a  penalty  of  twenty-five  dollars  for  every 
such  offence. 

(2)  The  contractor,  however,  after  giving  the  pur- 
chaser twejity-four  hours'  notice,  in  writing,  of  his 
intention  so  to  do,  may  break  the  seal  of  an  undis- 
puted meter  when  it  is  ffmnd  necessary  to  di.sconnect 
such  meter  for  readjust  nieut  or  repairs. 

36.  Every  inspector  who  stamps  any  meter  with- 
out duly  testing  and  finding  it  correct,  or  who  refuses 
or  neglects,  without  lawful'  excuse,  for  three  days 
after  being  required  under  the  provisions  of  this  Act, 
to  test  any  meter,  or  to  stamp  any  meter  found  cor- 
rect on  being  so  tested,  or  who  neglects  to  perform 
any  duty  imposed  upon  him  by  this  Act,  or  by  any 
regulations  made  vmder  the  authority  thereof,  shall 
incur  a  penalty  not  exceeding  fifty  dollars  and  not 
less  than  ten  dollars,  and  shall  be  liable  to  dismissal 
from  office. 

37.  Every  person,  except  the  inspector  as  herein 
])rovided,  who  verifies  or  stamps,  or  causes  to  be  veri- 
fied or  stanq)ed,  or  who  issues  a  certificate  as  to  the 
accuracy  or  condition  of  any  meter  after  it  has  been 
fixed  for  use,  shall  incur  a  penalty  of  twenty-five  dol- 
lars for  every  meter  so  verified. 

38.  Every  pei-son  who  violates  any  of  the  i)rovi- 
sions  of  this  Act,  or  of  any  regulations  established  un- 
der this  Act,  or  who  neglects  any  duty  imposed  on 
him  by  this  Act,  or  by  any  such  regidation.  for  which 
violation  or  neglect  no  penalty  is  specially  herein  pro- 
vided, shall  incur  a  penalty  of  not  more  than  one 
Inuidred  dollars. 

PROCEDURE. 

39.  All  penalties  imposed  by  this  Act  or  by  any  re- 
gulations made  thereunder  shall  be  recoverable  on 
summary  conviction  with  costs. — 

(a)  if  th(»  jienalty  does  not  exceed  twenty  dnllai*s. 
b(>fore  any  justice  of  the  peace  for  the  district,  county 
or  place  in  which  the  offeiU'O  was  ciunmilted;  and, 

(b'l  if  the  ])enalty  exceeds  twenty  doll.uN.  l>efi>re 
any  two  justices  of  the  peac(\ 

('2)  Such  jienalties  may.  if  not  forthwith  ])aid.  bo 
levied  by  warrant  under  the  hand  aiul  seal  of  the 
convicting  justices,  who  may  award  any  impriscm- 
nient  to  which  the  offender  is  liable. 

(3)  When  the  offender  is  a  corjioration  any  pro- 
cess or  other  paper  required  by  Part  XV.  of  the 
Criminal  Code  to  be  served  upon  the  defendant  in 
proceedings  under  that  part  may  in  such  case  be 
served  upon  the  mayor,  or  chief  officer  of  such  cor- 
poration, or  upon  the  clerk  or  secretary  thereof. 

40.  No  action  or  pro.secution  shall  be  brought 
against  any  person  for  any  fine  or  ))enalty  under 
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this  Act,  unless  it  is  commenced  within  six  months 
after  the  offence  is  committed. 

REGriT^ATIONS. 

41.  The  Governor  in  Council  may  establish  rules 
and  regulations — 

(a)  for  the  testing  of  electric  light  lamps  for 
illuminating  power; 

(b)  for  instituting  tests  to  determine  what  style 
or  make  of  meter  shall  be  used  to  measure  the  quan- 
tity of  electrical  energy  supplied; 

(c)  for  determining  a  standard  or  standards  for 
arc  lighting;  and 

(d)  such  other  regulations,  not  inconsistent  with 
this  Act,  as  are  necessary  for  giving  effect  to  its  pro- 
visions and  for  declaring  its  true  intent  and  meaning 
in  all  eases  of  doubt. 

REPEAL. 

42.  The  Electric  Light  Inspection  Act,  chapter  88 
of  The  Revised  Statutes,  1906,  is  hereby  repealed. 


HIGH  TENSION  TRANSMISSION. 

The  results  of  experiments  by  E.  Jona  in  the  hand- 
ling and  transmission  of  currents  of  exceptionally 
high  pressures  have  been  published  in  a  recent  issue 
of  L 'Industrie  Electrique.  The  supply  source  con- 
sisted of  a  150  kw.  transformer  having  a  primary 
wound  for  160  volts,  and  having  two  sets  of  second- 
ary coils  each  giving  a  pressure  of  160,000  volts; 
therefore  with  the  secondaries  in  series  a  tension  of 
320,000  volts  was  available.  The  voltages  were  meas- 
ured by  an  electrostatic  volmeter,  which  read  up,  to 
200,000  volts ;  for  the  higher  readings  this  instrument 
was  connected  across  only  one  of  the  secondaries. 
Tests  were  made  on  a  cable  400  feet  long  and  consist- 
ing of  a  nineteen-strand  core  about  18mm.  in  diame- 
ter, insulated  with  successive  layers  of  rubber  and 
paper  up  to  a  diameter  of  48mm.,  the  whole  being 
lead-covered.  This  cable,  in  the  form  of  two  coils,  was 
connected  to  the  transformer  and  used  as  the  two 
lines  of  a  transmission  system  at  160,000  volts,  the 
current  being  used  to  light  a  number  of  vacuum  tubes. 
Samples  of  this  cable  were  tested  by  means  of  the 
transformer  for  the  breakdown  voltage.  Lengths  of 
from  15  feet  to  20  feet  in  length  were  prepared  by 
stripping  back  the  lead  sheathing  and  covering  the 
exposed  insulation  with  resin  and  porcelain  tubes. 
The  terminals  of  the  transformer  were  then  connected 
to  the  remaining  portion  of  the  lead  sheating  and  the 
core,  and  the  voltage  increased  until  the  dielectric  was 
perforated.  This  occurred  for  three  samples  at  208,- 
000,  202,000,  and  210,000  volts  respectively.  Other 
tests  were  made  of  a  high-tension  cable  recently  con- 
structed for  a  13,000  volt  three-phase  circuit  laid  on 
the  bottom  of  Lake  Garde.  The  circuit  consists  of 
three  single-core  cables.  The  conductor  is  stranded, 
and  has  an  equivalent  cross  section  of  75  square  mm. 
This  is  insulated  by  layers  of  rubber  5mm.  thick  and 
gutta  percha  1.2mm.  thick.  This  is  then  covered  by  a 
lead  sheathing,  followed  by  a  layer  of  jute  and  an 
armour  of  fifteen  steel  wires  covered  by  a  jute  wrap- 
ping. The  samples  of  this  cable  used  in  the  tests  were 
9  feet  long,  and  they  withstood  successfully  a  tension 
of  100,000  volts,  which  was  the  maximum  that  could 
be  applied  on  account  of  the  violent  sparking  which 
took  place  from  the  steel  armour  along  over  the  sur- 


face of  the  insulation  to  the  core. 

The  transformer  was  also  used  for  experiments  with 
an  overhead  line  carried  on  large  porcelain  insulators. 
Two  thicknesses  of  wire  were  used,  one  70m-m.,  which 
gave  brush  discharges  at  50,000  volts,  and  another, 
100mm.  in  section,  showed  the  same  phenomenon  at 
100,000  volts.  The  pressure  in  the  latter  case  was 
increased  up  to  280,000  volts,  at  which  point  the  dis- 
charge was  brilliant,  and  flashes  took  place  across  the 
line  and  over  the  insvilators. 

Another  interesting  experiment  consisted  in  apply- 
ing the  voltage  of  90,000  to  a  spark  gap  about  10  in. 
long.  The  latter  was  mounted  on  the  axle  of  a  small 
induction  motor  driven  by  the  same  supply.  When 
the  circuit  was  closed  sharp  discharges  took  place  be- 
tween the  terminals,  which  were  quickly  put  out,  due 
to  their  motion.  The  result  was  a  series  of  discharges 
having  the  appearance  of  a  sort  of  cage  revolving 
slowly  in  a  direction  opposite  to  the  rotation  of  the 
motor,  and  at  a  speed  approximately  equal  to  its  slip. 


SWITCH  BOXES. 

Some  people  seem  to  find  it  hard  to  understand 
why  push  type  switches  must  be  enclosed  in  iron 
boxes,  when  used  on  concealed  knob  and  tub  work. 
There  are  three  good  reasons  of  about  equal  import- 
ance. In  most  cases  the  switch  is  more  or  less  ex- 
posed to  falling  plaster,  dirt,  etc.  The  box  offers  a 
boxes,  when  used  on  concealed  knob  and  tube  work, 
is  apt  to  be  exposed  to  mechanical  injury  during  the 
cbmpletion  of  the  building,  against  which  the  box 
also  offers  protection.  All  such  switches  are  liable 
to  break  down  under  operating  conditions  with  re- 
sulting beating  and  arcing.  The  box  helps  to  con- 
fine this  incipient  fire  where  it  will  do  little  harm. 
— Electrocraft. 


SUNBEAM  TUNGSTEN  LAMPS. 

Experiments  are  now  being  conducted  by  the  en- 
gineering department  of  the  Sunbeam  Incandescent 
Lamp  Company,  on  tungsten  metallic  filaments,  and 
as  a  result  of  recent  developments  the  Western  Elec- 
tric Company  reports  that  it  will,  no  doubt,  be  among 
the  first  of  the  companies  which  will  be  in  position  to 
furnish  these  lamps  to  the  trade.  This  is  an  eighty- 
candle-power  lamp,  with  a  total  wattage  of  100,  or 
one  and  one-fourth  watts  per  candle-power.  The 
la;mp  is  not  yet  offered  for  sale. 


BALANCING  OF  A  THREE-PHASE  LIGHTING 
SYSTEM. 

There  is  often  great  difficulty  in  keeping  a  low- 
voltage  three-phase  system  in  balance  on  a  lighting 
load,  due  to  the  fact  that  the  individual  lamps  are 
turned  on  and  off  at  irregular  intervals.  The  following 
scheme,  described  by  J.  A.  Corcoran  in  the  Electrical 
World,  permits  great  flexibility  of  control  at  the 
switchboard,  allowing  each  feeder  to  be  readily  thrown 
on  any  phase.  The  scheme  is  to  use  two  single-pole 
double-throw  switches.  The  middle  of  each  switch  is 
connected  to  a  feeder  circuit,  and  by  throwing  over 
one  or  other  of  the  switches  the  circuit  may  be  con- 
nected to  any  one  of  the  three  phases,  as  one  main  Is 
connected  to  both  bottom  contacts  and  the  other  two 
to  one  ot  each  of  the  top  contacts  respectively.  This 
is  a  great  improvement  on  the  ordinary  method  of 
using  a  double-pole  double-throw  switch,  which  only 
allows  the  load  to  be  taken  from  either  of  two  phases. 
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8,000  H.  P.  Turbines  for  the  West  Kootenay 
Power  and  Light  Company 


On  May  27,  1905,  the  West  Kootenay  Power  & 
Light  Company,  Limited,  of  Rossland,  British  Colum- 
bia, awarded  to  the  L  P.  Morris  Company,  of  Phila- 
delphia, the  contract  to  design,  construct  and  deliver 
and  superintend  the  erection  of  two  8,000  horse  power 
vertical  shaft  turbine  units,  two  300  horse  power  ver- 


operating  under  a  head  of  70  feet  of  water  and  when 
running  at  a  speed  of  180  revolutions  per  minute.  The 
quantity  of  water  required  per  unit  is  1260  cubic  feet 
per  second,  or  a  volume  equal  to  the  flow  of  a  river 
100  feet  wide,  five  feet  deep  and  moving  with  a  velocity 
of  1 5 1. 2  feet  per  minute. 


//isf  /inr^c 
7u/jc 


Genkral  Arrangement  of  8,000  \\.  V.  Ti  rbine  Unit  kor  the  West  Kootenay  Power 

AMI  I.K.11T  Company. 


tical  shaft  exciter  turbines  and  four  Glocker-White 
governors,  also  all  the  miscellaneous^  apparatus 
necessary  for  a  complete  installation  in  the  power 
house  located  on  the  Kootenay  river  above  Bonnington 
F^alls. 

On  January  i,  1907,  the  installation  of  these  wheels 
was  practically  completed  and  the  turbines  were 
started  in  operation. 

Each  main  unit  is  capable  of  delivering  to  its  elec- 
rical  generator  8, 000  mechanical  horse  power  when 


The  general  arrangement  of  one  of  the  main  units  is 
shown  in  the  illustration. 

Each  8,000  h.p.  turbine  consists  of  three  inward  flow 
Francis  runners  mounted  on  a  vertical  shaft,  each  run- 
ner being  equipped  with  its  own  distributor  and  mov- 
able guide  vanes.  These  distributors  are  bolted  to 
heavy  cast  iron  base  rings  secured  to  the  masonry. 
The  runners  are  thus  mounted  in  concrete  pits  which 
form  the  turbine  wheel  casings  and  the  draft  tubes  for 
carrying  the  discharge  water  to  the  tail  race. 
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The  runners  are  made  of  special  turbine  metal  ot 
approximately  88  parts  copper,  10  parts  tin  and  2  parts 
zinc.  Each  is  made  in  one  piece,  cast  in  cores  and 
bolted  to  the  hub.  The  hubs  are  made  by  enlarging 
the  shaft  at  the  points  where  the  runners  are  attached, 
and  heavy  flanges  are  turned  on  the  shaft  above  the 
hubs,  to  which  the  runners  are  securely  bolted. 

The  upper  and  intermediate  runners  discharge  in 
opposite  directions  into  a  common  draft  tube,  the 
upper  one  discharging  downward.  The  lower  runner 
like  the  upper  one  discharges  downward  also,  but  into 
its  own  individual  draft  tube.  The  chamber  above  the 
upper  runner  is  by-passed  to  the  draft  tube,  which  re- 
lieves the  pressure  in  the  chamber,  and  thus  eliminates 
the  hydraulic  thrust  of  this  runner.  As  the  other  two 
runners  discharge  in  opposite  directions,  the  total 
resultant  thrust  on  the  shaft  is  theoretically  zero.  The 
thrust  bearing,  however,  has  been  designed  to  take 
care  of  a  generous  amount  of  thrust  over  and  above 
the  dead  weight  of  the  revolving  parts.  The  revolving 
parts  consist  of  the  rotor  of  the  generator,  the  shaft 
in  three  sections,  three  runners  weighing  4000  pounds 
each,  couplings  and  bolts,  making  a  total  of  170,000 
pounds.  The  thrust  bearing  consists  of  two  specially 
close  grained  cast  iron  disks.  The  lower  disk  is 
supported  by  a  ball  seat,  while  the  upper  is  securely 
held  in  place  by  an  adjusting  nut  on  shaft.  The  disks 
have  raised  lips  on  the  outside  and  inside  circumfer- 
ences, so  as  to  form  an  annular  pressure  chamber,  into 
which  the  oil  is  forced  under  a  pressure  of  250  pounds, 
which  lifts  the  revolving  parts.  .When  these  parts  are 
lifted  the  oil  escapes  between  the  surfaces  of  the  disks, 
by  this  means  supporting  the  total  weight  on  a  film 
of  oil. 

The  thrust  bearing  is  covered  with  a  neat  cover, 
fitted  with  glass  peep  holes.  The  oil  is  supplied  to  the 
bearing  from  a  high  pressure  triplex  pump,  capable  of 
working  under  a  pressure  of  500  pounds  per  square 
inch.  This  pump  is  directly  driven  from  the  main 
turbine  shaft  by  bevel  gearing  and  counter  shaft. 
Each  turbine  has  its  own  pump,  oil  tank,  piping, 
guages,  etc.,  which  in  fact  is  a  complete  system  in 
itself,  independent  of  the  governor  system. 

An  extra  motor  driven  pump  with  piping  has  been 
provided  which  is  arranged  to  act  as  a  3pare  for  any 
one  of  the  main  units  or  exciters,  but  its  primary  use 
is  to  supply  oil  to  the  turbines  when  starting  up. 

The  main  turbine  shaft  is  kept  in  alignment  by  three 
guide  bearings.  The  upper  guide  bearing  is  built  in 
conjunction  with  the  thrust  bearing.  It  is  lined  with 
Parsons'  white  brass  and  is  lubricated  by  oil  supplied 
under  pressure. 

The  intermediate  and  lower  guide  bearings,  the 
former  situated  above  the  upper  runner  and  the  latter 
between  the  intermediate  and  lower  runners,  are 
lignum  vitae  bearings,  made  by  driving  lignum  vitae 
into  the  dovetail  spaces  in  the  bronze  boxes.  As  these 
bearings  are  submerged  they  are  well  lubricated  with 
water  and  require  little  or  no  attention. 

The  water  is  distributed  to  the  runners  through 
malleable  iron  movable  guide  vanes  finished  smooth, 
so  as  to  offer  little  resistance  to  the  water.  These 
vanes  are  operated  by  means  of  links  from  one  side 
of  vane.  The  links  are  connected  up  to  the  vane 
operating  ring.  The  rino^s  are  operated  by  rods  and 
levers  from  a  vertical  shaft,  which  shaft  leads  to  the 
operating  deck  where  the  governor  is  located. 


The  revolving  balls  of  the  governor  control  a  pilot 
valve  attached  to  an  equalizing  lever.  This  valve 
operates  a  relay  valve  which  in  turn  controls  the  main 
operating  piston,  which  is  connected  to  the  vane 
operating  shaft. 

An  oil  pump,  a  pressure  tank  and  the  necessary 
piping  is  furnished  with  each  governor. 

In  order  to  control  the  speed  of  the  turbines  from 
the  switch  board  each  governor  is  furnished  with 
remote  electrical  control. 

The  upper  two  sections  of  the  main  turbine  shafting 
are  joined  together  by  a  cast  steel  coupling  four  feet 
in  diameter.  The  brake  mechanism  is  fitted  about  the 
coupling,  the  outer  edges  forming  the  brake  band. 
Two  brake  shoes  are  applied  on  the  brake  band,  and 
a  hand  mechanism  is  arranged  so  that  a  force  of  10,- 
000  pounds  is  brought  on  each  brake  shoe. 

Each  turbine  is  guaranteed  to  give  an  efficiency  of 
at  least  eighty  (80)  per  cent  when  delivering  8coo 
horse  power  and  when  operating  under  a  head  of  70 
feet  and  running  at  a  speed  of  180  revolutions 
per  minute. 


WATER  PUMPING  BY  CENTRAL 
STATIONS. 

The  pumping  of  water  for  the  waterworks  system  of 
a  small  town  by  the  Central  Station  Company  is  a 
class  of  business  which  has  been  undertaken  by  a 
number  of  small  central  stations.  If  the  contract  is 
obtained  at  a  reasonable  rate,  the  business  should 
prove  a  most  satisfactory  source  of  income,  especially 
where  the  water  system  has  a  standpipe  or  elevated 
reservoir  of  some  kind  for  the  storage  of  water,  so 
that  it  is  not  necessary  to  operate  the  waterworks 
pumping  machinery  during  the  peak  of  the  lighting 
load.  Of  course,  there  are  a  number  of  combined 
waterworks  and  electric  light  plants  where  the  pump- 
ing is  done  by  steam  obtained  from  a  single  set  of 
boilers.  In  the  majority  of  cases  the  waterworks 
plant  is  already  built  separate  from  the  lighting 
plant,  so  that  it  is  a  problem  of  installing  electrically- 
driven  pumps  operated  from  the  electric  station,  if 
the  Central  Station  Company  takes  over  the  pumping 
of  water  for  the  waterworks.  The  apparatus  neces- 
sary to  pump  water  for  a  waterworks  system  by 
means  of  electric  motors,  of  course,  depends  largely 
on  the  source  of  water  supply  and  the  presence  or  ab- 
sence of  auxiliary  storage  in  the  shape  of  a  standpipe 
or  elevated  tank.  Geared  or  belted  plunger  pumps 
driven  by  motors  have  heretofore  been  most  common- 
ly employed  in  this  work,  but  the  centrifugal  pump  is 
now  beginning  to  enter  the  field.  An  interesting  ap- 
plication of  centrifugal  pumps  to  waterworks  pump- 
ing is  described  in  an  article  in  this  issue  on  the  La 
Grange,  111.,  pumping  plant.  The  plant  contains 
several  novel  features.  One  of  these  is  the  use  of  a 
vertical  shaft  centrifugal  pump  80  feet  below  the 
surface,  placed  in  a  drilled  well  Avhieh  was  enlarged 
to  15  inches  at  the  top  to  accommodate  a  centrifugal 
pump  of  small  diameter.  Another  interesting  fea- 
ture is  the  use  of  centrifugal  pumps  which  can  be 
operated  either  in  multiple  for  pumping  into  the 
standpipe  or  in  series  for  giving  an  increased  direct 
pressure  in  the  mains  in  times  of  fire.  Centrifugal 
pumps  of  the  type  used  at  La  Grange  with  vertical 
shafts,  and  with  the  pump  proper  placed  at  or  below 
water  level  in  the  well,  have  been  used  in  much  shal- 
lower and  larger  wells  to  a  considerable  extent  in 
pumping  for  irrigation  purposes  in  California.  Their 
application  to  a  well  only  ]5  inches  in  diameter  is  in- 
teresting, and  it  will  be  still  more  interesting  to  see 
in  tlie  next  few  years  how  nuieli  of  a  part  centrifugal 
l)nm])S  of  this  type  will  play  in  dec])  well  puinj)ing. 
— Electrical  World. 
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THE  1907  CONVENTION  OF  THE  CANADIAN 
ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  Executive  Committee  of  the 
Canadian  Electrical  Association  was  held  in  Toronto 
on  March  13th,  at  which  it  was  decided  to  hold  the 
next  annual  convention  in  Montreal  concurrently  with 
the  proposed  Electrical  Exhibition.  This  Exhibition 
will  take  place  in  the  early  part  of  September  and  the 
exact  dates  of  the  convention  will  be  announced  later. 

Mr.  A.  A.  Dion  has  again  undertaken  to  act  as 
Editor  of  the  Question  Box  which  he  has  so  ably  con- 
ducted for  some  years.  This  work  demands  much 
time  and  thought  on  his  part,  really  more  than  he 
should  be  expected  to  give.  His  labors,  however, 
would  be  greatly  lightened  if  every  member  of  the 
Association  would  co-operate  by  sending  in  questions 
and  answers.  The  questions  so  far  have  come  in 
slowly.  Let  everyone  who  reads  this  announcement 
consider  it  a  command  to  forward  at  least  one  ques- 
tion to  Mr.  Dion,  and  also  to  give  as  much  assisance 
as  possible  by  furnishing  answers.  Resolve  to 
support  the  Question  Box  and  make  the  1907  edition 
the  biggest  and  best  yet. 


DR.  BARNES  PROFESSOR  OF  PHYSICS. 

The  Board  ot  Governors  of  McGill  University  have 
appointed  Dr.  Howard  T.  Barnes,  D.Sc,  F.R.S.C., 
associate  professor  of  physics,  to  the  chair  in  the 
Faculty  of  Applied  Science,  presently  to  be  vacated 
by  Prof.  Ernest  Rutherford. 

The  appointment  of  Dr.  Barnes  will  be  considered 
a  distinguished  honor  to  the  general  body  of  Canadian 
scientists,  and  more  particularly  to  those  who  have 
claimed  McGill  as  their  alma  mater.  The  new  pro- 
fessor of  physics  will  succeed  to  a  position  held  in 
recent  years  by  two  men  whose  services  to  science 
have  been  recognized  the  world  over,  Prot.  Callen- 
dar,  whose  success  in  the  realm  of  physical  research 
won  him  the  important  appointment  of  professor  of 
physics  in  University  College,  London,  and  Prof. 
Rutherford,  whose  brilliant  development  of  the  nature 
of  radio-activity  has  set  him  in  the  fore-front  of  the 
world's  physicists  and  within  the  last  few  months 
brought  him  the  offer  of  one  of  the  most  important 
scientific  appointments  in  Great  Britain.  It  is  through 
the  acceptance  of  this  offer  that  the  chair  of  physics  at 
McGill  becomes  vacant,  Dr.  Rutherford's  engagement 
with  McGill  coming  to  an  end  at  the  close  ot  the 
present  session. 

While  not  a  Canadian  by  birih.  Dr.  Barnes  is  one 
by  upbringing  and  education,  being  the  son  of  Rev. 
W.  S.  Barnes,  minister  of  the  Church  of  Messiah,  and 
long  a  resident  of  Montreal.  Dr.  Barnes  was  born 
at  VVoburn,  near  Boston,  the  birth  place  of  Count 
Rumford,  whose  fame  as  a  scientist  has  been 
perpetuated  through  the  founding  of  the  Rumford 
Medal,  awarded,  by  the  way,  in  1904,  to  the  man 
whom  Dr.  Barnes  will  succeed — Dr.  Rutherford. 

After  an  early  education  under  the  guidance  ot  Rev. 
John  Williamson,  Dr.  Barnes  entered  the  faculty  of 
applied  science  at  McGill,  graduating  with  the 
bachelor's  degree  in  1893,  while  still  under  his 
twentieth  year.  From  1893  to  1898  he  continued  his 
studies  at  McGill,  alternating  these  with  work  as 
demonstrator  in  the  physics  building.  In  1897  he 
obtained  his  master's  degree,     in  this  year  D.-.  Barnes 


was  awarded  the  Joule  studentship  ot  the  Kovol 
Society  of  London — the  first  awarded  to  any  Canadian 
scientist.  This  studentship  gave  him  opportunity  for 
the  next  two  years  to  continue  the  research  work  in 
heat,  which  had  first  won  him  the  recognition  of  the 
fa  mousold  I*. nglish  scientific  body.  In  1900,  after  obtain- 
ing the  degree  of  Doctor  of  Science  he  went  to  England 
and  submitted  in  a  paper  the  results  of  his  work.  On 
his  return  to  Montreal  he  was  appointed  lecturer  in 
physics.  In  1902  he  became  assistant  professor  of 
physics,  and  in  1906  accociate  professor. 

Dr.  Barnes  has  become  one  of  the  chief  authorities 
on  certain  branches  of  physics.  His  researches,  en- 
tending  over  several  years,  on  the  specific  heat  of 
water,  have  become  a  classic,  and  after  occupying  the 
attention  of  the  Royal  Society  of  London  at  a  special 
season,  were  made  the  basis  of  the  report  on  this 
subject  to  the  conference  of  physicists  at  the  last 
Paris  Exhibition.  His  work  on  "Ice  Formation  and 
Frazil,"  on  which  he  has  recently  published  the  first 
authoritative  book,  has  important  bearings  on  the 
utilization  of  water  powers  in  northern  countries,  such 


Dr.  H.  T.  Harnes. 

Professor  ot  Applied  Silence.  .McGill  I'lilx erslt\ . 


as  Canada  and  Russia  ;  and  his  recording  ther- 
mometers are  coming  into  use  in  the  regulation  of 
furnaces  and  other  branches  of  manufacture. 

On  account  of  the  largely  increased  trade,  the  Midland  Elec- 
tric Company  have  secured  more  commodious  warehouses,  situ- 
ated at  I  19  and  121  D'Vouville  Square,  which  they  will  occupy  on 
the  1st  of  May. 

A  big  illuminated  sign  conta-ning  the  words  "  City  Hall  '  has 
been  placed  in  position  over  the  entrance  to  the  municipal 
building  in  New  Westminster,  B.  C.  The  sign  will  be  illumin- 
ated on  the  nights  when  the  Council  is  silting.  The  Council 
themselves  have  set  the  pace  for  electric  signs  in  that  city,  and 
doubtless  many  of  the  merchant-,  will  follow  their  lead. 

The  Stave  L  ike  Power  Company,  of  X'ancouver,  has  recently 
applied  f.^r  one  of  the  largeit  water  records  posted  in  the  Mining 
Records  Office  in  New  Westminster,  B.  C.  The  application  is 
for  75,000  inches.  Only  on  one  previous  occasion  has  such  a 
largii  record  been  granted,  that  being  on  the  15th  of  January, 
1900,  and  was  equal  to  the  one  Ihey  are  at  present  receiving. 
Th>  cost  uf  the  record  will  be  a  little  over  $4,000.00,  while  the 
yearly  license  will  amount  to  about  $1,500  00.  A  peculiar 
feature  of  the  case  is  that  the  water  for  which  the  record  is  now 
being  sought  is  really  the  same  as  is  at  present  being  used  by  the 
compiny.  The  water  is  diverted  from  the  river  at  a  point  above 
that  at  which  the  record  is  now  wanted  and  returned  to  the 
river,  and  will  be  used  again  immediat  ly  the  record  is  granted. 
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STANDARD  SYMBOLS  FOR  WIRING  PLANS. 

We  reproduce  herewith  the  chart  containing  the 
symbols  recently  adopted  by  the  National  Electrical 
Contractors'  Association  of  the  United  States  for  use 
in  wiring  plans  and  specifications.  Such  symbols 
should  be  of  much  value  to  electrical  contractors,  and 
steps  should  be  taken  to,  adopt  a  similar  scheme  in 
Canada. 

A  prominent  electrical  contractor  to  whom  we  sub- 


might  be  a  possible  advantage;  but  in  most  cases  it  is 
an  architect  who  draws  up  the  specification,  and, 
although  architects  are  quite  willing  to  learn  the 
points  Avhich  will  assist  them  in  properly  specifying 
electrical  work,  they  have  quite  enough  symbols  and 
abbreviations  for  other  trades  without  having  to  learn 
off  a  lot  of  unnecessary  ones  for  the  electrical  trade 
that  they  would  not  use  once  in  five  hundred  build- 
ings. Again,  very  often  the  contractor  who  does 
electric  light  wiring  does  not  instal  the  electric  watch- 
man's clock,  telephones,  etc.    Moreover,  in  the  pro- 


STANOARD    SYMBOLS    FOR   WIRING  PLANS 

A3   AEKIPTED  AND  RECOMMENDED  BT 

THE  NATIONAL  ELECTRICAL  CONTRACTORS  ASSOCIATION  OF  THE  UNITED  STATES. 


COPIES  HAT  BE  HAD  ON  APPLICATION  TO  TUE 
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Ceiling  Oatlet;  Electric  only.   Numeral  in  center  indiitates  number  of  Standard  16  C.  P.  Incandescent  Lamps. 

Ceiling  Outlet;  Combination.  \  indicates  4-16  C.  P.  Standard  Incandescent  Lamps  and  2  Gas  Burners. 

Bracket  Outlet;  Electric  only.   Numeral  in  center  indicates  number  of  Standard  16  C.  F.  Incandescent  Lamps 

Bracket  Outlet;  Combination,  ^indicates  4-16  C.  P.  Standard  Incandescent  Lampa  and  2  Gas  Burners. 

Wall  or  Baseboard  Receptacle  Outlet.    Numeral  in  center  indicates  namber  of  Standard  16  C.  p.  Incandescent  Lamps. 

Floor  Outlet.   Numeral  in  center  indicates  number  of  Standard  16  C.  P.  Incandescent  Lamps. 

Outlet  for  Outdoor  Standard  or  Pedestal;  Electric  only.  Numeral  indicates  number  of  Stand.  16  C.  P,  Incan.  Lamps. 

Outlet  for  Outdoor  Standard  or  Pedestal :  Combination.  ^  indicates  6-16  C.  P.  Stand.  Incan.  Lamps;  6  Gas  Burners. 

Irop  Cord  Outlet. 

One  Light  Outlet,  for  Lamp  Receptacle. 
Arc  Lamp  Outlet. 

Special  Outlet,  for  Lighting,  Heating  and  Power  Current,  as  described  in  Specifications. 
CeiUng  Fan  Outlet. 

Show  as  many  Symbols  as  there  are  Switches.   Or  in  case  of  a  very  large  group 
of  Switches,  indicate  number  of  Switches  by  a  Roman  numeral,  thus;  S'  XII; 
meaning  12  Single  Pole  Switches. 
Describe  Type  of  Switch  in  Specifications,  that  is, 
[Flush  or  Surface  Push  ButtoL  or  Snap. 


S.  P,  Switch  Outlet. 
P.  P.  Switch  Outlet. 

3-  Way  Switch  Outlet. 

4-  Way  Switch  Outlet. 
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Automatic  Soor  Switch  Outlet. 
Electrolier  Switch  Outlet. 
Meter  Outlet. 
Distribution  Panel. 
Junction  or  Poll  Box. 

Motor  Oatlet;  Numeral  in  center  indicates  Horse  Power. 

Motor  Control  Outlet. 

Transformer. 

Main  or*  Feeder  ran  concealed  under  Flcor. 

Main  or  Feeder  run  concealed  jinder  Floor  above. 

Main  or  Feeder  run  csposcd. 

Branch  Circuit  run  concealed  under  Floor. 

Branch  Circuit  run  concealed  (jrtder  Floor  above 

Branch  Circuit  run  exposed. 
~*       Pole  Line. 
Biser. 

Telephone  Outlet;  Private  Service. 
Telephone  Outlet;  Public  Service. 
Bell  Outlet. 
Buzzer  Outlet. 

Push  Button  Outlet;  Numeral  indicates  number  of  Pushes. 
Annonciator;  Numeral  indicates  number  ot  Points. 
Speaking  Tube. 
Watchman  Clock  Outlet. 
Watchman  Station  Outlet. 
Master  Time  Clock  Outlet. 
Secondary  Time  Clock  O.uttet. 
Foor  Opener. 

Special  Outlet ;  for  Signal  Systems,  as  described  in  Specifications. 
Battery  Outlet. 

(  Circuit  for  Clock,  Telephone.  Bell  or  other  Service,  run  under  Floor,  concealed 

( Kind  of  Service  wanted  ascertained  by  Symbol  to  which  line  connects 

(  Circuit  for  Clock,  Telephone,  Bell  or  other  Service,  ran  under  Floor  above  concealed. 

]  Kind  of  Service  wanted  ascertained  by  Symbol  to  which  line  connects. 

NOTE — If  other  than  Standard  18  C.  P.  Incandescent  lamps  are  desired.  Specifications  should  describe  capacity 
of  Lamp  to  be  used.   Copyright  1906  by  the  National  Electrical  Contractors'  Assocfation  of  the  United  Slates. 


mitted  the  symbols  gives  the  following  opinion  in 
x'espect  to  their  use  in  Canada : 

"The  symbols  in  my  oi)inion  (like  most  American 
schemes  of  this  nature)  are  too  elaborate — at  least 
for  us  in  Canada  at  pi-escnt.  These  symbols  run  down 
to  watchman's  clock  stations,  bells,  telephones,  etc. 
Now,  although  such  fittings  mentioned  are  in  use  in 
Canada,  yet  it  is  seldom  that  they  are  put  in  in  the 
scope  of  one  specification  If  an  expert  electrical 
engineer  were  drawing  out  a  specification  for  a  fac- 
tory and  were  to  include  everything  electrical,  there 


vince  of  Quebec  we  have  certain  British  fittings, 
which  are  not  covered  by  these  American  symbols, 
as  the  goods  are  foreign  to  the  United  States. 

"I  am  in  favor  of  adopting  a  limited  number  of 
s^'mbols  and  making  tliese  common  to  the  whole  of 
Canada,  and  preferably  let  these  be  the  same  as  have 
now  been  adopted  in  the  United  States.  The  list 
might  take  in  light  outlets  of  various  kinds  (for  cen- 
tres, brackets  and  receptacles),  also  switch  outlets 
(single  pole,  double  pole,  three-way,  etc),  but  let  it 
stop  here,  or  nearly  so." 
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Mr.   J.   .M.   Evans   an.i  .Mr. 
The  Evans  Engine.    Kenneth  Rosc  appcaml  boff»rf; 

the  members  of  the  Engineers' 
(  liil)  oF  'J'oroiito  at  a  recent  meeting,  and  gave  an 
address  on  the  Evans  rotary  engine,  this  machine 
being  the  invention  of  the  first-named  gentleman.  It 
is  generally  acknowledged  that  the  f>nly  rotary 
engines  now  on  the  market  which  can  be  called  .suc- 
eessful  arc  those  of  the  turbine  type,  of  which  the 
I'arsons,  Curtis  and  De  Laval  are  the  best  known 
makes.  Probably  through  usage,  the  term  "rotary 
engine"  is  now  understood  to  mean  a  machine  which 
is  not  operated  on  either  the  impulse  or  the  reaction 
principle,  such  as  employed  in  turbines,  but  which 
expands  the  steam  in  very  much  the  same  manner 
as  the  ordinary  reciprocating  engine.  It  is  a  remark- 
able fact  that  the  earliest  engines  on  record  were  not 
of  the  reciprocating  type.  According  to  history,  the 
first  machine  was  built  by  Hero,  approximately  two 
thousand  years  ago,  and  lielonged,  in  every  sense  of 
the  word,  to  the  reaction  tyi)e.  The  second  engine 
known  to  the  scientific  world  was  brought  out  by 
Branca  in  the  seventeenth  century,  and  this  machine 
belonged  to  the  impulse  cla.ss.  Of  modern  machines, 
the  well-known  Parsons  is  a  reaction  turbine,  while, 
oil  the  other  hand,  the  Curtis  and  De  Laval  may  1)6 
classified  under  the  heading  of  impulse,  though,  to  a 
certain  extent,  the^^  all  make  a  limited  use  of  the 
opposite  principle.  Watt,  to  whom  the  invention 
of  the  steam  engine  is  usually  attributed,  filed,  in 
addition  to  his  other  claims,  papers  covering  an 
engine  of  the  rotary  type  In  recent  work  serious 
difficulties  have  been  encountered  in  the  construction 
of  true  rotary  engines,  for  Avhile  the  machines  are 
often  ideal  in  principle,  the  mechanical  problems  in- 
volved are  such  as  to  make  them  impracticable.  There 
are  to-day  in  the  patent  offices  of  various  countries, 
thousands  of  documents  pprtaining  to  rotary  engines, 
and  \vc  think  lhat  in  all  probability,  should  a  com- 
[)I('te  examination  bo  made  of  these,  the  same  trouble 
would  be  encountered  in  each,  namely,  the  impos.si- 
l)iiify  of  proper  mechanical  construction.  ^Ir.  Evans 
has  worked  a  great  number  of  years  on  his  machine, 
and  we  feel  warranted  in  saying  that  the  practical 
operation  tests  to  which  his  engines  have  been  sub- 
mitted show  conclusively  that  the  idea  upon  which 
flioy  have  been  developed  is  a  very  feasible  one.  The 
engine,  of  course,  has  many  peculiar  features,  but 
this  is  to  be  expected  in  any  machine  which  is  such 
a  radical  dopax'ture  from  familiar  types. 


Friction  is  one  of  the  items  in  ordinary  rotary 
engine  work  which  constitutes  a  serious  ol>sta('le.  but 
Mr.  Evans  stated  at  the  Engineers'  Club  that  in  his 
iiiachine  the  friction  was  reduced  to  a  minimum,  and 
Miun-e  it  could  not  be  avoided  entirely,  the  parts 
likely  to  be  affected  were  so  constructed  as  to  keep 
automatically  stt^am  tight  to  the  limits  of  wear.  Upon 
examining  the  engine,  we  found  that  this  appeared 
to  1)0  the  case,  and  on  one  machine  which  had  been 
in  operation  for  something  over  two  years  the  tool 
marks  were  still  in  evitlenoe,  even  on  surfaces  where 
the  greatest  wear  was  to  be  expected.  Another  in- 
teivsting  point  which  ^Ir.  Evans  brought  forward  in 
connection  with  this  vital  subject  of  friction,  was 
that  a  one  luindred  horse-power  engine  had  been 
operated  in  the  City  of  New  York  for  almost  two 


March,  1907 


TME  CANADIAN  ELECTRICAL  NEWS 


77 


months,  during  which  tinje  absolutely  no.  lubrication 
was  used  except  in  the  bearings.  A  full  examination 
was  made  of  this  machine  after  the  above  run,  and 
no  particular  wear  was  in  evidence.  The  engine  con- 
sists of  a  cylinder  of  cast  iron,  with  heads  on  either 
end,  the  shaft  running  parallel  to  the  cylinder  walls 
and  perpenticnlar  to  the  heads.  On  one  head  is  placed 
the  steam  chest,  and  on  the  opposite  one  the  exhaust 
chest,  and  the  general  arrangements  are  such  that 
when  steam  is  admitted  to  the  exhaust  end,  and  the 
steam  chest  opened  to  the  atmosphere,  the  engine  will 
reverse.  Where  constant  reversing  is  required,  such 
as  in  marine  practice,  special  arrangements  of  the 
steam  and  exhaust  ports  are  made,  so  that  their  rela- 
tive positions  can  be  changed,  and  hence  the  difficul- 
ties natvirally  expected  with  a  reversing  of  steam 
and  exhaust  chests  are  avoided.  The  crank  of  the 
engine  is  usually  constructed  in  two  pieces  to  facili- 
tate the  removal  of  the  parts,  and  on  this  crank  is 
mounted  the  piston,  which,  in  operation,  rolls  against 
the  cylinder  wall.  The  contact  between  this  wall 
and  the  piston  is  in  most  rotary  engines  a  source  of 
considerable  friction  and  consequently  wear,  but  in 
adopting  a  rolling  piston,  Mr.  Evans  has  certainly 
overcome  this  difficulty  in  a  very  effective  manner. 
Another  point  is  that  while  revolving,  the  centrifugal 
force  of  the  piston  tends  to  keep  it  tightly  pressed 
against  the  cylinder  wall,  and,  in  addition  to  the  con- 
tact, the  moisture  which  will  be  present  makes  the 
joint  effectively  steam  tight.  The  cylinder  is  divided 
into  three  spaces  by  means  of  slides  or  vanes  working 
into  fixed  pockets,  and  the  cylinder  heads  are  grooved 
so  that  the  edges  of  these  slides  are  supported,  irre- 
spective of  the  position  which  they  occupy  at  any 
instant.  The  slides  themselves  are  Avider  than  the 
piston  in  consequence,  and  extend  down  over  its 
edges,  carrying  shoes  which  run  in  annular  grooves 
cut  into  the  sides  of  the  piston  grooves.  While  in 
motion,  the  angle  between  the  vanes  and  the  peri- 
phery of  the  piston  is  constantly  changing,  and  this 
movement  is  taken  up  by  means  of  an  ingeniously 
arranged  shoe. 


One  source  of  material  eeonomj'  which  exists  in  this 
engine  is  the  almost  entire  lack  of  what  corresponds 
to  clearance  in  a  reciprocating  machine.  Of  course 
the  space  occupied  by  the  steam  port  has  an  effect 
of  this  nature,  but  similar  space  must  naturally  exist 
in  a  reciprocating  engine.  When  the  piston  reaches 
a  certain  point,  steam  is  admitted  to  one  port  at 
boiler  pressure,  and  at  this  particular  instant  the 
effective  area  of  the  piston  presented  against  this 
steam  pressure  is  practically  nil.  Advancing  a  little 
further,  a  surface  is  presented  to  the  steam  between 
the  slide  and  the  point  of  rolling  contact  before  men- 
tioned. A  still  further  advance,  and  this  surface  is 
increased,  and  so  on  until  the  point  of  cutoff  is 
reached,  which  corresponds  to  about  ninety  degrees, 
or  one-quarter  of  a  revolution.  The  action  proceeds 
as  above  outlined,  and  the  steam  expands  until  the 
piston  reaches  a  point  corresponding  to  two-thirds 
of  a  revolution,  at  which  instant  the  area  of  the  space 
is  at  a  maximum,  and  the  exhaust  port  opens.  It  will 
thus  be  seen  that  the  admission  and  expansion  covers 
two-thirds  of  a  revolution,  and  when  it  is  borne  in 
mind  that  there  are  three  such  chambers  formed  in 


the  engine,  which  means  three  steam  admissions  per 
revolution,  it  will  be  seen  that,  in  Mr.  Evans'  own 
language,  the  engine  works  six-thirds  of  the  time. 
This  may  appear  curious,  but  is  nevertheless  a  fact, 
for  it  must  be  remembered  that  while  the  engine  is 
only  supposed  to  have  three  spaces,  there  are  times 
when  it  has  four,  two  being  the  regular  spaces,  and 
the  other  two  being  formed  in  one  space,  which  is 
sub-divided  into  two  parts  by  the  piston  itself.  There- 
fore, it  is  evident  that  one  compartment  will  be  tak- 
ing steam  in  one  of  its  halves,  while  the  other  half 
is  completing  its  exhaust. 


The  mathematical  features  of  this  engine  present 
some  very  remarkable  characteristics.  There  are 
always  two  compartments  working,  and  hence  the 
force  which  acts  upon  the  piston  will  be  the  result- 
ant of  the  pressures  and  surfaces  presented  in  these 
two  sections.  This  resultant  is  invariably  at  right 
angles  to  the  throw  of  the  crank,  irrespective  of  the 
position  which  may  be  occupied  by  the  piston.  An- 
other feature  which  will  probablj^  come  to  the  minds 
of  engineers  is  the  wear  on  the  slides,  and  the  conse- 
quent difficidty  of  keeping  them  tight.  When  we 
consider  that  there  is  steam  pressure  on  both  sides 
of  the  slides  practically  at  all  times,  and  that  these 
pressures  almost,  though  not  quite,  balance  each 
other,  it  will  be  understood  how  Mr.  Evans  over- 
comes this  apjjarent  difficulty.  Another  feature  is 
that  when  the  greatest  difference  of  pressure  exists 
between  adjacent  compartments,  and  is  therefore 
exerting  itself  upon  the  vane  separating  such  com- 
partments, the  area  upon  which  this  difference  of 
pressure  acts  is  at  a  minimum,  and  as  the  area  is  in- 
creased, the  difference  in  pressure  becomes  less,  and, 
consequently,  the  wear,  taken  as  a  whole,  is  almost 
negligible.  A  point  which  came  to  our  minds  when 
examining  the  engine  at  the  meeting  in  Toronto  was 
the  wear  which  would  take  place  on  the  guiding  shoes 
which  run  in  the  annular  grooves.  The  motion  of 
the  piston  when  in  action  is  very  peculiar.  When 
the  strain  on  the  slide  is  at  the  greatest  point,  there 
is  almost  no  motion  of  these  guiding  shoes  with  refer- 
ence to  the  surfaces  against  which  they  rub.  On  the 
other  hand,  where  the  pressiire  on  the  slide  is  at  a 
minimum,  the  speed  with  which  the  said  guides  move 
is  at  a  corresponding  maximum.  Hence  the  move- 
ment, which  of  necessity  must  take  place  at  some 
time,  occurs  during  the  most  desirable  period.  It 
may  also  be  remarked  that  Avhile  the  crank  is  making 
two  complete  revolutions,  these  guiding  shoes  make 
hxit  one  full  turn  in  their  grooves. 


Mr.  Evans  has  talcen  a  great  niunber  of  indicator 
cards  from  machines  of  various  sizes,  and  it  is  de- 
cidedly worthy'  of  note  that  the  actual  card 
approaches  with  remarkable  closeness  the  ideal,  there 
being  some  difference,  however,  in  the  expansion 
line,  which,  due  to  i-e-evaporation,  is  maintained  at 
a  somewhat  higher  point.  The  indicator  card  pre- 
sents a  rather  curious  appearance,  and  gives  the 
impression  that  there  is  considerable  loss  due  to  con- 
densation or  leakage.  If  one  will  consider  that  in  a 
reciprocating  engine- the  cubic  contents  of  the  cylin- 
der is  in  almost  direct  propoi'tion  to  the  position  of 
the  i)iston,  he  will  appreciate  the  cause  of  the  peculiar 
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upiM'iiraiici'.  Mr.  Evans,  in  takitifj  his  oanls,  has  of 
course  found  it  necessary  to  revolve  the  indicator 
drum  at  a  constant  speed  relative  to  the  travel  of  the 
piston,  this  condition  beinp  precisely  similar  to  that 
whicli  takes  places  in  indicating  a  reciprocating 
engine.  Tlie  curious  part  of  the  Evans  engine  is 
that  the  cubic  contents  in  any  compartmi'nt  does  not 


(rven  when  looi<ed  upon  in  the  most  conservative  light, 
to  have  before  it  a  remarkable  future. 


OTTAWA'S  POWER  BILL. 

The  Private  Bills  Committee  of  the  Ontario  Legis- 
lature has  disposed  of  the  City   of  Ottawa's  special 


100  M  P.  Evans  Ror.\RV  Kngine. 

vary  at  a  constant  rate,  but  lirst  has  a  small  incre- 
ment, gradually  increasing  to  a  very  large  one,  and 
then  slowly  coming  back  to  a  small  amount  immedi- 
ately prior  to  the  opening  of  the  exhaust  port.  We 
are  inclined  to  think  that  should  Mr.  Evans  take  one 
of  the  cards  obtained  from  his  engine,  and  redraw 
it  for  a  constantly  increasing  volume,  the  result 
would  be  very  similar  to  that  shown  by  the  best 
grades  of  reciprocating  engines.  Mr.  Evans  stated 
in  conclusion  of  his  address  that  he  had  built  a  num- 


H.p.  Evans  Rotary  Encwne  Directly  Connected  to 
Electric  Generator 

legislation  for  this  session.  The  principal  questions  de- 
cided were  that  the  Hydro-Electric  Power  Commission 
should  have  the  supervision  of  the  rates  to  be  charged 
by  the  city  for  power,  and  that  the  city  should  not 
have  to  submit  for  the  approval  of  the  board  any  pow- 
er development  scheme  it  might  undertake  under  the 
authority  given  in  the  special  Act.  This  latter  decision 
was  strongly  opposed  by  Hon.  Adam  Beck. 

Mr.   G.   F.    Henderson,   representing  the  Ottawa 
Electric  Company,  wanted  the  control  of  rates  given  to 


500  H  p.  E\  AN.; 

Iter  of  different  engines,  ranging  in  size  from  five 
horse-power  to  five  hundred,  and  that  most  of  these 
machines  were  in  practical  operation  at  the  present 
day.  lie  also  staled  that  on  brake  tests  of  a  ten 
horse-power  nuichine,  using  dry  steam  at  one  hundred 
pound.s  pressure,  and  exhausting  at  atmospheric  pres- 
sure, he  had  obtained  a  consunijition  of  less  than 
thirty-three  pounds  per  indicated  horse-i)ower  per 
liour.  If  such  results  can  be  obtained  under  ordinary 
conditions  of  operation,  the  engine  appears  to  us. 


Rotary  Engine. 

the  Municipal  Board.  Mr.  Beck  objected.  The 
Hydro-Electric  Commission  was  created  for  that 
purpose.  Mr.  E.  B.  Ryckman,  representing  the  bond- 
holders, said  that  the  Power  Commission  would  be 
influenced  too  much  hy  the  desire  to  get  power  at  the 
lowest  possible  rates. 

After  prolonged  discussion  the  question  was  brought 
to  a  vote  and  decided  in  favor  of  the  Hydro-Electric 
Commision  by  the  vote  of  Mr.  I.  B.  Lucas,  the  chair- 
man of  the  committee. 
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The  city's  representatives  objected  to  the  proviso 
added  to  the  clause  authorizing  the  city  to  issue  deben- 
tures for  $500,000  to  purchase  or  lease  a  water  power. 
The  condition  was  that  the  borrowing  powers  should 
not  be  exercised  without  the  consent  of  the  Hydro- 
Electric  Power  Commission.  Finally  the  proviso  was 
struck  out  of  the  bill. 


POWER-HOUSE  EXTENSION  OF  THE 
BRITISH  COLUMBIA  ELECTRIC 
RAILWAY  COMPANY. 

The  British  Columbia  Electric  Railway  Company  is 
nothing-  if  not  progressive.  Some  years  ago  it  was 
learned  that  Lake  Coquitlam  and  Trout  Lake  (since 
renamed  Lake  Buntzen)  were  in  close  proximity  to 
each  other,  the  former  being  larger  and  slightly  higher 
than  the  other,  and  separated  only  by  a  mountain,  the 
base  of  which  was  about  two  and  a  half  {2}4)  miles 
through.  It  was  decided  that  Lake  Buntzen  alone 
would  scarcely  furnish  a  sufficient  volume  of  water  to 
generate  the  full  electrical  power  required  for  this 
Company's  projects,  and  it  was  decided  to  tap  Lake 
Coquitlam.     Such  a  little  thing  as  a  mountain  between 


The  Canadian  General  Electric  Company,  through 
their  Vancouver  office,  have  received  the  order  for  the 
supply  of  the  generator,  exciter  and  transformers  for 
this  first  unit  ;  the  Westinghouse  Company  for  the 
supply  of  the  switchboard  apparatus  ;  the  Pelton 
Water  Wheel  Company  for  the  supply  of  the  wheels  ; 
and  the  Vancouver  Engineering  Company  for  the 
supply  of  the  steel  pipes  for  the  pipe-line.  The  total 
weight  of  the  steel  pipe  used  will  aggregate  about  330 
tons.  At  the  time  of  writing  the  contract  for  the 
supply  of  the  wood-stave  pipe,  which  will  be  used  for 
about  800  feet  of  the  pipe-line,  has  not  been  given. 

Mr.  V.  W.  Hunt,  of  the  B.  C.  Electric  Railway 
Company,  will  be  the  resident  engineer. 


THE  WASTEFULNESS  OF  CHIMNEY  DRAFT. 

In  a  discusion  of  the  methods  for  the  utilization  of 
waste  heat,  the  wastefulness  of  the  usual  method  of 
producing  draught  by  the  ascent  of  heated  air  in  a 
chimney  must  be  considered. 

Taking  the  boiler  as  the  wasteful  member  in  a  steam 
plant,  its  efficiency  varies  from  60  per  cent,  in  a  bad 
boiler  to  80  per  cent,  in  a  very  good  one,  these  propor- 


Ideal  Card  for  Evans  Engine. 
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/20'  240' 

Actual  Card  from  Evans  Engine. 


the  lakes  did  not  worry  the  progressive  management 
of  the  B.  C.  Electric  Railway  Company,  and  work  was 
soon  commenced  on  what  is  now  known  as  Coquitlam 
tunnel,  the  longest  power  tunnel  in  the  world,  being 
12,774  feet  in  length.  With  the  opening  of  this  tunnel 
nearly  two  years  ago  Lake  Coquitlam  became  tributary 
to  Lake  Buntzen,  and  from  Lake  Buntzen  water  power 
is  supplied  through  the  pipe-line,  about  2,000  feet  long, 
to  the  power-house,  which  is  situated  on  the  north  arm 
of  Burrard  Inlet,  about  16  miles  from  Vancouver  City. 
Electricity  at  the  power-house  is  generated  from  4 
units,  each  capable  of  producing  3,000  h.p.,  or  a  total 
of  1 2,000  h.  p. 

The  Company  have  now  undertaken  extensions  to 
this  plant  which  will  mean  practically  new  power  and 
transformer  houses,  the  approximate  cost  being  about 
a  quarter  of  a  million  dollars.  When  the  new  work 
which  has  been  begun  is  finally  completed,  this  plant 
will  have  a  capacity  of  42,000  h.p.  The  additional 
30,0:10  h.p.  is  to  be  divided  into  three  units  of  10,000 
h.p.  each.  Work  on  the  first  unit  has  been  com- 
menced, and  it  is  expected  to  be  in  operation  by  next 
November.  Each  unit  will  be  supplied  by  water 
brought  down  a  distance  of  2,000  feet  in  two  16-inch 
pipes  from  Lake  Buntzen,  giving  a  400-foot  head.  For 
part  of  this  distance  the  pipes  will  be  laid  side  by  side 
in  a  tunnel  14  feet  wide  and  400  feet  long. 


tions  of  the  heat  produced  by  the  combustion  of  the 
coal  being  realized  in  steam  available  for  the  engine  in 
each  case. 

The  difference  may  be  said  without  greatly  stretch- 
ing the  truth,  to  go  up  the  chimney.  It  is  not  to  be 
disputed  that  much  of  the  waste  heat  might  be  caught 
and  utilized  ;  but  there  are  reasons  why  it  is  not  so 
caught.  In  the  first  place,  the  gases  must  be  hot 
when  they  go  into  the  chimney,  or  there  will  not  be  a 
draught. 

As  a  matter  of  fact  a  draught  got  in  this  way  is  the 
most  expensive  possible,  save  one.  The  exception  is  a 
steam  jet  in  the  chimney.  A  fan  can  be  run  for  about  one- 
tenth  of  the  power  represented  by  the  waste  heat  re- 
quired to  command  a  good  draught.  A  tall  chimney 
will  cost  from  $5,000  to  $25,000,  very  much  more 
than  will  a  fan  plant.  But  the  fan  is  not  used  and  the 
chimney  is,  largely  because  it  is  essential  to  discharge 
the  products  of  combustion  high  up  in  the  air  over  the 
roofs  of  surrounding  houses.  This  necessity  must  be 
taken  into  consideration  in  so  far  as  factories  are  con- 
cerned, but  it  does  not  hold  good  of  steam  ships  ;  yet 
we  believe  that  in  some  cases  a  chimney  stack  100  feet 
high  would  be  sufficient,  because  with  a  fyn  combus- 
tion could  be  more  easily  controlled  than  is  possible 
with  a  chimney,  to  the  end  of  preventing  the  giving 
off  of  smoke. 


So 
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Miiny  iittiTiipIs  liiivc  been  iiiado  within  rec<;nt  years 
fn  devise  a  satisfactory  substitute  for  the  rotary  con- 
verter as  a  means  of  obtaining  direct  current  when 
only  alternating  current  is  available.  The  motor- 
generator  furnishes  an  excellent  device,  but  is  both 
more  expensive  and  less  efficient  than  the  rotary  con- 
verter. Our  issue  for  December  2:^,  1906,  contained 
a  description  of  a  "permutator"  in  which  the  arma- 
ture is  stationary  and  the  brushes  revolve  synchron- 
ously, the  revolving  magnetism  being  produced  by 
stationary  ])()lyphase  windings  that  are  inductively 


F'lG.   I. — Diagram  or  Connections  of  Motor-Converter. 

related  to  the  stationary  armature  winding  of  the 
pernmtator.  This  Rouge-Faget  nuiehine  exhibits  the 
desirable  characteristics  of  possessing  a  small  mass 
of  rotating  material,  and  therefore  can  be  rapidly 
synchronized.  Moreover,  the  machine  would  neither 
experience  nor  i)r()duce  any  injurious  effect  if  it  were 
to  fall  out  of  step ;  its  synchronizing  power  is  enor- 
mous, so  that  tlic  ])()ssibility  of  such  occurrence  is 
very  remote. 

A  macliinc  tlial  can  properly  he  dcsi^iiated  as  an 
alt(>rnat ing-currcnt  rectifier  was  described  in  our 
issue  for  .lamiary  12,  1907.  As  noted  at  that  time,  the 
rectifier  operates  to  best  advantage  when  used  on  elec- 
tric locomotives  for  supplying  to  the  motors  pulsat- 
ing direct  current  at  variable  voltage. 

A  tiiii'd  ty|)e  of  converter,  and  one  for  which  many 
claims  ai'e  mad(>  in  connection  with  its  advantageous 
characteri.stics  when  used  to  deliver  constant  poten- 
tial direct  ciii-i-ciit  when  the  supply  is  high-frequency, 
high-voltage  alternating  current,  was  described  in  our 
issue  for  October  21,  190.5.  This  machine  has  been 
introduced  on  a  large  scale  for  electric  I'aiiway  work 
in  (Jreat  Britain,  where  it  is  stated  that  there  are  now 
more  than  four  times  as  great  capacity  in  use  for  50- 
eycle  current  as  there  are  rotary  converters,  altliough 
the  latter  have  been  available  for  at  least  four  times 
as  long.  It  seems  desirable,  therefore,  to  discuss  at 
some  length  the  properties  of  the  machin(>  that  have 
led  to  its  rapid  introduction  (hiring  tlic  past  two 
years. 

As  was  stated  in  llie  issue  referred  to  al)ove.  the  cas- 
cade converter,  or  tli(>  "motor  coiivei'ter. "  as  it  is 
called  in  England,  consists  of  two  macliinc  structures 
whose  revolving  parts  are  mounted  on  tlie  same  shaft. 
The  input  machine  resembles  in  every  resin'ct  an  in- 
duction motor  with  a  coil-wound  (rotor)  secondary: 
the  output  machine  is  exactly  similar  to  a  rotary  con- 


verter, and  it  receives  its  current  from  the  secondary 
winding  of  the  input  induction  motor  at  a  frequency 
iiiiich  reduced  from  that  iriii)ressed  upon  the  primary 
w  inding. 

For  simplicity  in  ex])lanation  it  may  be  assmncd 
that  the  motor  and  the  converter  have  the  same  num- 
ber of  poles.  Thus  the  induction  motor  rotates  at  a 
s[)eed  corresponding  to  half  frecpiency;  half  of  the 
electrical  power  supplied  to  the  induction  motor  will 
be  converted  into  mechanical  power  and  transmitted 
by  means  of  the  shaft  to  the  converter,  while  the  other 
half  is  transferred  to  the  secondary  (rotor)  wind- 
ings and  thereby  to  the  converter  armature  in  the 
form  of  electrical  power.  Thus  the  induction  motor 
operates  half  as  motor  and  half  as  transformer,  while 
the  converter  operates  half  as  direct-current  genera- 
tor and  half  as  rotary  converter. 

'i'lie  rating  of  the  induction  motor  is  theoretically 
liair  as  large  as  it  would  be  if  it  were  to  convert  the 
whole  of  the  electrical  power  into  mechanical  power, 
because  its  rating  depends  on  the  speed  of  the  rotat- 
ing field  and  not  on  that  of  the  rotor.  The  converter 
runs  at  a  speed  corresponding  to  half  the  primary 
frequency,  which  is  more  advantageous  with  regard 
to  comnuitation.  Consequently  its  design  offers  less 
difficulty  than  would  a  rotary  converter  for  the  same 
output  and  primary  frequency. 

The  secondary  winding  of  the  induction  motor  is 
generally  arranged  for  twelve  phases,  as  is  also  the 
alternating-current  end  of  the  rotor  to  which  it  is 
directly  connected.  In  starting  up  the  motor  con- 
verter from  the  high-tension  side,  the  priuuiry  wind- 
ing is  connected  directly  to  the  high-potential  leads. 


I'li;  J.    I.NOicTiON  Motor  Primary. 

Threi-  taps  on  the  secondary  winding,  corresponding 
to  three  phases,  are  brought  out  to  slip  rings  by  means 
of  which  an  external  resistance  is  inserted  in  this  cir- 
cuit during  the  stai'ting  period.  The  external  resist- 
ance is  gradually  decreased  as  the  sjteed  of  the  ma- 
chine thus  starts  \ip  as  an  ordinary  polypha.se  iiuluc- 
tion  motor.  Since  the  secondary  windings  of  the 
induction  motor  are  connected  to  points  on  the  con- 
verter armature  winding,  the  field  of  the  converter  is 
built  up  as  though  it  were  a  direct-current  generator. 
The  voltmeter  shown  in  Fig.  1  serves  to  indicate  when 
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a  machine  is  ruimiug  synchronously.  It  is  stated  that 
the  synchronizing  of  a  converter  is  so  simple  that  no 
special  skill  whatever  is  required  for  its  performance, 
the  converter  dropping  into  synchronism  automati- 
cally a  few  seconds  after  the  synchronizing  notch  of 
the  rheostat  has  been  reached.  The  current  taken  at 
starting  varies  from  one-quarter  to  one-third  of  the 
normal  current  and  depends  upon  the  magnetizing 
current  of  the  induction  motor. 

The  advantages  of  the  motor  converter  for  single- 
phase  service  are  particularly  marked  because  the 
synchronizing  force  of  a  single-phase  set  is  practically 
as  powerful  as  it  is  in  a  polyphase  converter,  this  be- 
ing due  to  the  fact  that  the  rotor  of  a  single-phase 
converter  is  also  Avound  with  twelve  phases.  Further- 
more, the  difference  between  the  efficiency  of  a  single- 


FiG.  3. —  Rotor  Windings. 


phase  and  a  polyphase  motor  converter  is  less  than  the 
corresponding  difference  in  the  case  of  rotaries  of 
motor-generators.  It  is  claimed  that  in  comparison 
with  a  motor-generator  the  motor-converter  is  more 
economical  in  first  cost  and  2  1-2  per  cent,  more  effi- 
cient in  operation.  In  comparison  with  a  rotary  con- 
verter and  the  necessary  bank  of  transformers,  the 
motor-converter  is  about  equally  as  expensive  in  first 
cost  and  has  an  efficiency  1  per  cent,  less  than  the 
rotary  equipment.  The  motor-converter  is  claimed  to 
be  better  than  the  rotary  converter  for  frequencies 
above  40  cycles  on  account  of  the  improved  commu- 
tation at  the  low  frequency  used  in  the  direct-current 
portion  of  the  machine.  For  lower  frequencies,  such 
as  from  20  to  30  cycles,  the  rotary  converter  is  evi- 
dently preferable.  For  all  frequencies,  however,  the 
motor-converter  possesses  several  characteristics  which 
render  it  desirable  even  in  comparison  with  rotary 
converters.  Thus  the  motor-converter  affords  mucli 
better  control  of  the  voltage  of  the  current  delivered 
and  it  requires  less  skilled  attention. — Electrical 
World. 


MAGNETITE  LAMPS. 

Magnetite  lamps  are  nov/  in  successful  operation  in 
coiuiection  with  the  municipal  lighting  plant  at  West- 
moimt,  Que.,  this  being,  we  believe,  the  first  installa- 
tion of  the  kind  in  Canada.  The  following  particulars 
coneei'ning  their  operation  are  furnished  by  Messrs. 
Ross  &  Holgate,  of  Montreal,  consulting  engineers  for 
the  Westmount  plant : 

The  total  equipment  consists  of  ]5f)  are  lamps,  at 
present  operating.  The  alternating  current  genei*ated 
from  the  station  is  rectified  by  mercury  rectifiers  into 
direct  current  series,  each  circuit  taking  4  amperes, 
each  lamp  requiring  310  watts.  Switchboard  readings 
at  main  bus  bars  of  station  show  50  kilowatts  of  con- 
sumption for  L50  lights  l)nruing.  This  includes  all 
transformers,  line  and  lamp  lo.sses. 

The  electrodes  used  in  the  lamp  are  one  copper  rod 
and  magnetite  stick ;  the  copper  rod  deteriorating  very 
slightly ;  the  magnetite  stick  lasting  nearly  200  hours. 


No  inner  globes  are  used,  therefore  there  is  no  clean- 
ing or  breakage. 

The  magnetitfe  electrodes  are  I'eplaced  about  one  in 
two  weeks,  and  the  light  is  probably  200  per  cent,  bet- 
ter in  quantity,  quality  and  distribution  combined 
than  the  480  Avatt  open  direct  current  arc  owing  to 
its  superior  distribution. 

Owing  to  the  low  wattage  consumed,  we  figure  that 
on  a  steam  plant  such  as  Westmount  we  can  save  at 
least  $8  per  lamp  per  year,  including  operating  and 
fixed  charges  on  the  equipment. 

We  believe  that  this  lamp  marks  a  revolution  in 
lighting,  and  will  no  doubt  be  followed  by  others 
equally  good. 

The  equipment  Avas  purchased  from  the  Canadian 
General  Electric  Company,  and  in  all  respects  has  so 
far  given  complete  satisfaction,  although  we  have  only 
had  as  yet  one  month's  experience. 


THE  STRENGTH  OF  INSULATOR  PINS. 

Much  useful  information  regarding  the  compara- 
tive strength  of  Avooden  insulator  pins  is  furnished  in 
a  late  report  of  the  Pui'due  University  timber-testing 
station  of  the  Department  of  Agriculture  The  re- 
port covers  the  tests  made  on  53  samples  of  oak,  black 
locust  and  rock  elm.  As  stated,  though  furnishing  a 
fairly  reliable  indication  of  the  comparative 
strengths,  the  number  of  specimens  was  not  suffi- 
ciently large  to  establish  these  values  as  absolute. 

The  pins  were  of  standard  size,  1  1-4  inch  by  8 
inches.    The  oak  pins  were  from  1-8  to  1-4  in.  shorter 


KiG.  4  — Field  Frame  ok  Motor-Converter  Showing 

COMMUTATING  POLES. 

than  the  others,  and  of  slightly  smaller  diameter  at 
the  shotilder.  Their  lever  arm  was  also  about  1-2  inch 
shorter  than  in  the  cases  of  the  other  tAvo  species. 

From  the  results  obtained  it  appears  that  the  break- 
ing strength  of  the  two  shipments  of  black  locust  pins 
Avas  practically  the  same,  and  may  be  taken  as  4,000 
pounds.  Live  oak  pins  came  next  in  order  of  strength, 
with  a  breaking  moment  of  about  3,000  pounds.  Rock 
elm  pins  AA^ere  the  Aveakest.  having  a  breaking  strength 
of  2,500  pounds.  The  oak  pins  Avere  the  heaviest,  the 
locust  next,  and  the  elm  the  lightest.  The  locust  and 
elm  pins  failed  mostly  by  splitting  from  the  threads 
to  the  shoulder,  or  by  tension  at  the  shoulder.  Occa- 
sionally the  portion  of  the  pin  inserted  in  the  block 
failed  by  tension  at  the  shoulder.  An  interesting 
point  indicated  by  the  results  is  that  the  breaking 
.strength  of  the  pins  varied  nearly  directly  as  the 
number  of  year-rings  per  radial  inch. 
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Stsctiorva^ry  Ervgineers*  Bill 


A  bill  rospcetinpj  stati<)nnry  cn^rincors  recoivod  its 
first  reading  in  the  Ontario  Legislature  March  7th. 
It  will  supplant  the  bill  introduced  last  session  by  the 
late  Henry  Carscallen  providing  for  a  Board  of  Ex- 
aminers to  issue  certificates  to  any  man  desiring  to 
operate  an  engine  over  fifty  horse-power,  and  wliich 
law  was  to  take  effect  on  July  1st  of  this  year. 

Following  is  the  text  of  the  new  Government  Act: 
An  Act  Eespecting  Stationert  Engineers. 

Tlis  Majesty,  by  and  with  the  advice  and  consent  of  the 
Legislative  Assembly  of  the  Province  of  Ontario,  enacts  as 
follows:  — 

1.  In  this  Act  "steam  plant"  shall  mean  and  include  a 
steam  boiler,  boiler  and  steam  engine  and  every  part  thereof, 
and  thing  connected  therewith  or  used  with  reference  to  any 
such  boiler  or  engine  or  under  the  care  of  an  engineer,  but 
nothing  in  this  Act  contained  shall  apply  to  the  operation  of 
any  steam  plant  having  a  capacity  of  less  than  fifty  horse- 
power nor  to  the  operation  of  a  locomotive  engine  or  steam- 
boat or  steamship  engine. 

(2)  "The  Board"  shall  mean  the  Board  of  Exaiiiin(>rs  to 
be  appointed  as  hereinafter  provided. 

2.  'I'ho  Lieutenant-Governor  in  Council  may  from  time  to 
time  appoint  a  Board  of  Examiners  consisting  of  three  compe- 
tent and  independent  engineers  practically  conversant  with 
the  construction  of  boilers  and  the  operation  of  steam  plants, 
who  shall  hold  office  during  pleasure  and  who  shall,  subject 
to  the  regulations  referred  to  in  the  next  section,  prescribe  the 
subjects  in  which  candidates  for  certificates  of  qualifications 
as  stationary  engineers  shall  be  examined,  and  who  shall  con- 
duct examinations  of  candidates  or  provide  for  and  supervise 
the  examination  of  candidates  and  report  thereon  to  the 
Minister  of  Agriculture. 

3.  The  Lieutenant-Governor  in  Council  upon  the  recom- 
mendation of  the  Minister  of  Agriculture  may  from  time  to 
time  make  regulations: 

(a)  For  the  examination  of  candidates  for  certificates 

of  qualification,  the  granting  of  such  certificates 
and  the  evidence  to  be  furnished  by  candidates 
as  to  previous  training  or  experience  and  sobriety 
and  as  to  good  character; 

(b)  For  determining  the  time  of  continuance  of  such 

certificates  and  the  renewal  of  the  same; 

(c)  For  fixing  the  fees  to  be  paid  by  such  candidates 

upon  any  such  ex.imination  or  for  any  license  or 
certificate  of  qualification  or  renewal  thereof; 

(d)  For  prescribing  the  causes  for  which  any  license  or 

certificate  may  be  revoked,  cancelled  or  suspended; 

(e)  For  fixing  the  fees  or  other  remuneration  to  be  paid 

to  the  members  and  staff  of  the  Board. 

4.  —  (1)  Upon  the  recommendation  of  the  Board  the  Minis- 
ter of  Agriculture  may  issue  licenses  or  certificates  of  qualifica- 
tion to  stationary  engineers  on  payment  of  the  prescribed 
fees. 

(2)  Licenses  or  certificates  of  qualification  may  be  can- 
celled at  any  time  for  good  and  sufficient  reasons. 

(3)  Every  stationary  engineers  shall,  during  the  continu- 
ance of  his  license  or  certificate  register  with  the  Board  on  or 
before  the  1st  day  of  February  of  each  year  on  a  form  to  be 
furnished  by  the  Board,  and  any  stationary  engineer  who  fails 
to  comply  with  this  regulation  shall  not  be  allowed  to  con- 
tinue in  charge  of  a  steam  p^ant  unless  by  special  permission 
of  the  Board. 

5.  No  person  who  is  not  a  liolder  of  a  certificate  of  qualifi- 
cation under  this  Act  shall  cperate  or  have  charge  of  any 
steam  plant  in  the  Province  o*-'  Ontario  after  the  first  day  of 
October,  1907,  that  in  case  of  emergency  a  person  not  the 
holder  of  a  certificate  or  license  may  be  employed  in  operating 
any  steam  plant  for  a  period  not  exceeding  thirty  days  at  any 
one  time. 

6.  —  (1)  Every  engineer  wnn  at  the  time  of  the  passing  of 
this  Act — 

Holds  a  certificate  of  qualification  from  any  Association  of 
Stationary  Engineers  in  the  Province  of  Ontario, 


Or  who  shall  be  in  chargr?  of  any  steam  plant  in  the  F'ro- 
vince  of  Ontario  coming  under  the  provisions  of  this  Act, 

Or  who  has  had  at  le^st  tw.i  years'  experience  in  the  opera- 
tion of  such  a  steam  plant 

And  who  applies  to  the  Board  shall,  upon  furnishing  such 
evidence  of  good  character  and  sobriety  as  the  Board  may 
require  and  upon  payment  of  the  prescribed  fee,  be  entitled 
to  receive  a  license  for  the  practice  of  his  calling  as  engineer 
for  a  period  of  three  years  ending  30th  day  of  September, 
1910,  and  not  renewable  after  that  date. 

(2)  Every  stationary  engineer  holding  a  license  tinder  this 
Act  and  who  has  complied  with  the  regulations  required  by 
this  Act,  who  desires  to  continue  in  charge  of  a  steam  plant 
in  the  Province  of  Ontario  after  the  expiration  of  his  license 
on  the  30th  day  of  September,  1910,  shall  previous  to  that 
date  pass  such  an  examination  before  the  Board  of  Examin- 
ers as  is  required  by  this  Act,  and  shall  upon  payment  of  the 
prescribed  fee,  be  entitled  to  receive  a  certificate  of  qualifica- 
tion under  this  Act. 

7.  The  license  or  certificate  held  by  any  person  under  this 
Act  shall  at  all  times  be  exposed  to  view  in  the  engine  or 
boiler  room  in  which  such  person  is  employed,  and  failure  to 
keep  such  license  or  certificate  exposed  shall  be  prima  facie 
evidence  of  the  lack  of  qualification  under  this  Act. 

8.  The  provisions  of  this  Act  shall  not  apply  to  firemen  or 
other  workmen  acting  under  the  direction  and  supervision  of 
any  duly  licensed  or  certificated  engineer  who  is  actually  in 
charge  of  a  steam  plant,  nor  shall  it. apply  to  the  employees 
of  engine  builders  or  steam  plant  contractors  engaged  in  instal- 
ling, setting  up  or  testing  boilers  or  steam  plants. 

9.  Any  person  who  feels  himself  aggrieved  by  the  decision 
of  the  Board  of  Examiners  may  appeal  therefrom  to  the 
Minister  of  Agriculture,  upon  giving  such  notice  as  the  Minis- 
ter may  prescribe,  and  the  decision  of  the  Minister  of  Agri- 
culture shall  be  final. 

10.  The  Board  of  Examiners  shall  make  a  report  in  writing 
to  the  Minister  of  Agriculture  on  or  before  the  31st  day  of 
December  in  every  year  showing: 

(a)  The  number  of  certificates  granted  by  them  during  the 
preceding  year,  and  the  persons  to  whom  the  same  were 
granted ; 

(b)  The  number  of  applications  for  certificates  refused 
during  the  preceding  year  and  the  causes  for  refusal; 

(c)  The  number  of  certificate  revoked,  cancelled  or  sus- 
pended during  the  preceding  year,  and  the  causes  for  the 

same ; 

(d)  The  amount  of  fees  received  by  them  from  candidates 
or  holders  of  certificates  during  the  preceding  year; 

(e)  Upon  such  other  matters  as  may  be  directed  by  the 
Minister  of  Agriculture  or  the  Lieutenant-Governor  in  Coun- 
cil. 

11.  Except  as  provided  in  section  5  of  this  Act,  every  per- 
son who  operates  a  steam  plant  as  the  engineer  in  charge 
thereof  without  the  license  or  certificate  required  by  this  Act, 
and  every  person  employing  him  or  permitting  him  so  to  do 
shall  be  liable  upon  summary  conviction  to  a  penalty  of  not 
less  than  .$10  nor-  more  than  $2.5  besides  costs. 

12.  Sections  20  to  32,  both  inclusive,  of  The  Act  respecting 
Stationary  Engineers,  as  enacted  by  section  1  of  the  Act 
passed  in  the  6th  year  of  His  Majesty's  reign,  chaptered  26, 
are  repealed,  and  section  19  of  the  said  Act  respecting  Sta- 
tionary Engineers  is  amended  by  striking  out  the  words  added 
thereto  by  section  3  of  the  said  Act  pa.«sed  in  the  6th  year  of 
Ilis  ^Nfajesty's  reign. 


The  Canadian  General  Ehjctric  Company  are  encouraging 
by  their  literature  the  use  of  electricity  for  domestic  pur- 
poses. The  latest  booklet  issued  by  them  is  entitled  "Ironing 
by  Electricity." 

.\  pretty  wedding  took  place  in  Toronto  on  Tuesday,  Febru- 
ary 26th,  when  Miss  Jennie  Neill  became  (he  wife  of  Mr.  B.  F. 
Reesor,  of  Lindsay,  manager  of  the  Gecrgfian  Bay  Power 
Company.  Rev.  S.  J.  Sliore\',  0.15  .  of  Oshiwa,  was  ihe  oflici- 
ating  clergyman.  After  the  ceremony  Mr.  atul  Mr-.  Reesor  left 
for  western  points,  and  on  I  heir  return  will  reside  in  Lindsay. 
The  C.\NAni.\N  Electricwl  News  extends  congratulations. 
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Y.  M.  C.  A.  ELECTRICAL  CLASS. 

Mr.  F.  Sedz'ak,  member  of  the  International  Society 
of  Electrical  Engineers,  who  recently  opened  a  course 
of  lectures  at  the  Y.M.C.A.  at  Winnipeg^,  was  un- 
fortunately taken  ill  and  obliged  to  give  up  his  class 
for  this  season.  Owing  to  his  indisposition  and 
private  aflfairs,  Mr.  Sedziak  has  decided  to  take  a  trip 
to  Europe  and  will  start  immediately.  He  will,  how- 
ever, only  remain  in  Europe  for  a  little  over  a  month 
and  on  his  return  intends  to  reopen  his  course  at  the 
Y.M.C.A. 

Mr.  Sedziak  informed  the  writer  that  the  most 
serious  difficulty  he  experienced  in  giving  this  class 
was  owing  to  many  of  the  students  being  so  much 
more  advanced  than  others.  To  do  away  with  this 
difficulty  Mr.  Sedziak  will,  on  reopening  his  course, 
divide  the  class  into  senior  and  junior  sections,  giving 
separate  lectures  to  each. 

In  the  basement  of  the  Y.  M.  C.  A.  is  a  small  plant 
consisting  of  two  generators  and  an  Ideal  engine, 
which  will  be  used  as  a  model. 

Speaking  on  general  subjects,  Mr.  Sedziak  prophe- 
sied a  great  electrical  future  for  Western  Canada.  He 
has  noticed  a  great  keenness  among  students  and 
thinks  that  ow  ing  to  shortage  of  coal  and  fuel  elec- 
tricity will  in  a  short  while  become  the  motive  power 
of  the  West. 


NEW  INCANDESCENT  LAMPS. 

This  was  the  subject  of  a  recent  paper  by  Mr.  J. 
Swinburne,  past-president  of  the  Institution  of  Elec- 
trical Engineers,  before  lhat  organization  in  Lcndcn 
on  January  loth.  He  remarked  that  the  metallic  fila- 
ment could  only  supplant  the  carbon  on  the  ground  of 
higher  efficiency.  It  was  very  difficult,  he  said,  to 
make  a  small  lamp  of  200  volts,  and  the  question  was 
whether  the  higher  efficiency  of  the  metal  lamp  would 
result  in  the  pressure  being  brought  down  to  100  volts 
or  less,  or  whether  the  metal  lamps  could  be  made  to 
take  200  volts  or  more, either  by  further  improvement  by 
the  use  of  some  sort  of  transformer,  or  by  using  larger 
lamps, say  of  50  candles.  In  his  opinion  the  ingenuity  that 
had  made  metal  lamps  possible  was  quite  capable  of 
making  200-volt  i6-candle  lamps  within  a  reasonable 
time.  It  had  been  urged  that  alloys  should  be  used  for 
lamp  filaments,  but  alloys  generally  had  low  fusing 
points,  although  this  was  not  an  invariable  rule,  and 
it  was  possible  that  alloys  might  be  formed  which  had 
very  high  melting  points.  Alloying  had,  however,  the 
possible  disadvantage  in  reducing  the  resistance  tem- 
perature coefficient.  There  was  no  reason,  however, 
to  limit  the  possible  conductors  to  elements.  The 
Nernst  lamp,  for  instance,  was  made  of  oxides. 

ELECTRICAL  WORK  IN  VANCOUVER. 

The  annual  report  of  the  work  of  the  Electrical 
Inspection  Department  of  Vancouver,  B.  C,  shows 
the  enormous  advance  of  the  field  for  the  electrical 
current  in  its  many  forms  of  power,  light  and  heat. 
Inspections  were  made  during  1906  on  25,347  outlets, 
6137  single  pole  and  227  three-way  switches,  1760 
meter  loops,  6984  lamps  on  signs,  42  arc  lamps  and 
8  electric  heaters. 

Seventy-six  electrically-lighted  signs  were  erected 
during  the  year,  and  the  notation  of  the  report  shows 


that  146  old  services  were  condemned  for  various 
causes. 

At  the  present  time  work  is  in  hand  in  addition  con- 
templating the  installation  of  2306  outlets  on  thirty- 
three  premises. 

Two  thousand  three  hundred  and  six  certificates 
were  issued  during  the  year  authorizing  the  first  con- 
nection, and  1088  for  preliminary  wiring. 

Final  fitting  inspections  have  been  made  as  follows  : 
Outlets,  27,154;  single  pole  switches,  4216;  three- 
way,  279  ;  meters,  2556. 

Industrial  development  is  marked  by  the  installation 
of  179  motors  daring  the  year,  with  a  total  horse 
power  of  igi8. 

The  receipts  of  the  department  are  noted  as  $4074, 
as  against  $2688.75  '9°5- 


MOTOR  DRIVEN  MACHINES  EXHIBITED  AT  THE 
CHICAGO  ELECTRICAL  TRADES  EXPOSITION. 

Ttiose  who  went  to  tlie  Electrical  Trades  Exposition  in  Chica- 
go expecting^  to  see  the  same  things  they  saw  last  year  were 
agreeably  disappointed.  Indeed,  all  except  those  who  have 
been  closely  watching  the  progress  of  electricity  were  surprised 
at  the  great  variety  of  new  devices  and  applications  to  be  seen. 
E  lectricity  is  making  such  wonderful  strides  that  it  takes  an 
exhibition  every  year  for  one  to  keep  track  of  it. 

One  of  the  most  marked  advances  is  in  motor  application. 
The  electric  motor  is  not  only  successfully  replacing  every  other 
form  of  power  drive,  but  is  fast  abolishing  manual  drive  for  even 
the  smallest  machines.  There  is  scarcely  any  type  of  machine 
lhat  cannot  be  driven  more  economically,  conveniently  and 
efficiently  by  the  modern  small  power  motor — now  made  in  units 
as  small  as  1-25  horse  power — than  by  hand. 

In  the  Westinghouse  exhibit  alone  there  were  to  be  seen 
twenty  odd  machines  of  widely  varying  types,  driven  by  moK  rs 
exactly  suited  to  their  requirements.  There  was  scarcely  a 
visitor  to  the  show  who  did  not  find  some  type  of  machine  in  which 
he  was  directly  interested,  and  many  went  away  with  new  ideas 
of  economy  and  convenience. 

There  were  machines  not  only  for  the  manufacturer,  but  for 
the  butcher,  the  baker  and  the  candle-stick  makei  as  well,  and 
many  too  for  domestic  purposes,  that  interested  all  comers.  It 
is  onl\  lately  that  electricity  has  meant  anything  more  than 
light,  in  the  home.  That  this  is  only  one  of  its  many  uses  was 
demonstrated  by  the  motor  driven  household  ulei  sils  in  opera- 
tion in  the  exhibit,  including  a  washing  machine,  an  ironing 
machine,  a  sewing  machine  and  a  sanitary  cleaning  and  scrub- 
bing outfit.  The  latter  device  attracted  universal  attention 
through  its  ability  to  remove  quantities  of  dusl  and  dirt  from 
apparently  dustless  clothes,  rugs,  upholstery,  etc.  The  use  of 
a  plant  of  this  nature  for  private  residences  depends  upon  the 
motor  drive,  as  any  other  form  of  power  would  be  too  expensive 
and  require  too  much  space  and  attention. 

It  goes  without  saying  that  a  form  of  power  which  is  econo- 
mical enough  for  domestic  purposes,  is  well  adapted  to  the 
requirements  of  those  who  cater  to  the  domestic  needs  on  a 
large  scale,  and  so  hotel  keepers,  grocers,  laundrymen,  bakers 
and  confectioners  found  many  of  their  mac  ines  of  daily  use 
among  the  motor  driven,  such  as  coffee  grinders,  dough  mixers, 
ironing  mangles,  refrigerating  machines,  clothes  washers,  dish 
washers  and  ice  cream  freezers.  That  electric  motors  furnish 
ideal  power  for  all  such  machines  was  apparent  to  all  who  saw 
them  in  operation. 

Among  the  machines  of  interest  to  manufacturers  were  a  lathe, 
a  saw  sharpener,  a  ventilating  fan,  a  printing  press,  a  drill  and 
a  blacksmith  blower.  Merchants  found  an  interesting  device  in 
the  motor  driven  automatic  pin  ticketing  m-^  chine,  which  is  fast 
replacing  the  old  method  of  price  marking  goods  by  hand. 

Those  who  visited  this  interesting  and  educative  exhibit  went 
away  wondering  if  there  were  any  machines  left  to  the  driving 
of  which  the  electric  m.otor  had  not  been  adapted.  If  there  are 
any  such,  next  year's  visitors  will  undoubtedly  find  them  on  the 
list. 
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Bv  Oliver  J.  Bushnell. 


Tlurins  the  Inst  decado  wonderful  improvements 
linvc  luH'n  iii;i(lc  in  all  kinds  of  electrical  machinery 
and  ai)i)aratus.  Only  a  little  more  than  10  years  ago 
tlicro  was  exhibited  at  the  Chicago  World's  Fair  a 
"Jiinibo"  generating  set  consisting  of  two  400  kilo- 
watt dynamos  directly  connected  to  a  1,200  horse- 
power vertical  engine,  and  later,  when  this  was  in- 
stalled in  the  Harrison  street  station  of  the  Chicago 
Kdison  Company,  the  advisability  of  such  large  units 
was  s(>riously  (juestioned.  To-day  dynamos  of  12,000 
kilowatt  (MpMcity  are  in  daily  operation  by  the  same 
coiiipariy.  A  like  progress,  though  perhai)s  not  quite 
so  apparent,  iuis  developed  the  electricity  meters  of 
the  present.  The  old  chemical  meters  and  fan- 
braked  induction  meters  have  been  discarded  for  in- 
struments which,  with  proper  care,  will  give  almost 
absolutely  accurate  results  throughout  their  whole 
range.  Meters  which  can  run  with  such  accuracy  are 
luiturally  more  delicate  than  their  predecessors.  Fric- 
tion has  been  reduced  to  a  minimuui  in  their  design 
and  all  the  parts  are  carefully  proportioned  and 
adjusted.  If  such  meters  as  these  are  to  retain  their 
accuracy,  the  ])earings  must  be  kept  polished,  the 
starting  torque  adjusted  to  local  conditions  and  all 
])arts  clean  and  free  from  dust. 

As  a  resiilt  of  these  conditions,  meter  testing  is 
a  well-recognized  branch  of  the  work  of  up-to-date 
companies.  There  is  hardly  a  central  station  man- 
ager who  now  (piestions  the  advisability  of  compar- 
ing customers'  meters  periodically  with  a  reliable 
standard,  any  more  than  he  woiild  neglect  to  com- 
])are  his  watch  occasionally  with  a  standard  chrono- 
meter. The  principle  of  the  matter  is  well  accepted, 
but  when  it  comes  to  expending  the  money  necessary 
for  the  work  some  are  apt  to  be  "penny  wise  and 
])ound  foolish." 

Periodic  Tests. 

Pi'obably  the  most  important  point  to  be  consider- 
ed in  connection  with  our  subject  is  the  frequency 
with  which  meters  should  be  tested.  Most  central 
station  managers  believe  that,  as  a  matter  of  general 
policy,  meters  should  not  run  much  longer  than  a 
year  witliout  testing,  both  as  a  protection  to  the  com- 
pany against  loss,  and  as  an  assurance  to  their  cus- 
tomers of  the  correctness  of  their  bills.  These  men 
would  doubtless  also  assent  to  the  proposition  that  it 
would  pay  to  give  special  attention  to  meters  involv- 
ing a  large  amount  of  income.  We  cannot,  however, 
arrive  at  the  i)roi)er  frequency  of  tests  with  an}^  cor- 
rectness withoiit  a  study  oP  the  conditions  which 
atT<;ct  meter  accuracy. 

We  find  tluit  in  all  meters  the  revolving  part  is 
mounted  on  a  jeweled  bearing,  which  in  time  becomes 
rough;  again,  that  the  permanent  drag  magnets  are 
liable  to  change  from  aging,  rough  handling  or  short 
circuits;  again,  that  in  commutator-type  meters,  the 
commutator  and  bruslies  will  wear  and  become  rough 
from  sparking;  lastly,  that  all  meters  are  influenced 
juore  or  le.ss  by  vibration,  dampness,  dust  and  other 
conditions  of  installation.  Jewel  wear,  the  first  of 
th(>se  causes  which  affect  meter  accuracy,  is  influenced 
eliiffly  by  the  weiglil  of  the  moving  (>lemenl,  the  nniii- 


ber  of  these  is  constant  for  a  given  type  of  meter;  the 
.second  is  easily  ascertained  from  the  meter  read- 
ing.s,  and  the  influence  of  the  last  can  be  learned  from 
successive  tests. 

Just  how  much  wear  a  jewel  will  stand  is  somewhat 
uncertain.  Sapphire,  which  is  almost  universally 
u.sed,  is  of  uneven  structure,  and  variations  in  the 
quality  of  jewels  cannot  be  eliminated  by  the  most 
careful  inspection  in  their  manufacture.  In  a  report 
on  "Jewels  and  Pivots"  in  commutator  meters,  made 
a  f(;w  years  ago  ])y  the  meter  committee  of  the  Asso- 
ciation of  Edison  Illuminating  Companies,  it  was  sug- 
gested as  a  result  of  about  200  time  tests  that  800,000 
i-evolutions  be  taken  as  the  limit  of  wear  of  sapphire 
jewels  in  meters  not  subject  to  vibration,  with  half 
that  iniinber  as  the  limit  where  vibration  was  con- 
stant. Since  that  time  coTnmutator-type  meters  have 
been  very  much  improved,  and  in  the  latest  type  the 
weight  of  the  moving  element  is  only  one-third  as 
much  as  formerly.  It  does  not  appear  that  the  de- 
crease in  jewel  wear  is  directly  proportional  to  the 
decrease  in  weight  of  the  moving  element,  but  it  is 
probably  nearly  so.  It  would  doubtless  be  more  accur- 
ate to  adopt  a  different  limit  of  revolutions  for  each 
type  of  meter,  in  which  the  weight  of  the  moving  ele- 
ment is  different,  but  for  convenience  1,000,000  revo- 
lutions has  been  quite  generally  adopted  as  the  limit 
of  wear  for  sapphire  jewels  in  all  commutator  meters. 

The  writer  has  not  any  direct  data  on  the  wear  of 
.sapphire  jewels  in  induction  meters,  and  here  again 
the  weight  of  the  moving  element  varies  in  different 
types  of  meters;  but  from  a  comparison  of  these 
weights  with  tho.se  of  the  jnoving  elements  in  commu- 
tator-type meters  and  from  the  lesser  number  of 
jewels  found  defective  in  aiuuial  tests  of  induction 
meters,  it  is  evident  that  a  jewel  will  stand  at  least 
two  or  three  times  the  luimber  of  revolutions  in  an  in- 
duction meter  that  it  will  in  a  commutator  type.  The 
writer  believes  the  limit  of  wear  of  2.000.000  revolu- 
tions, adopted  by  a  large  eastern  company,  is  certainly 
safe. 

About  2  1-2  years  ago  there  was  discovered  a  pro- 
cess of  cupping  diamond  jt>wels  for  meters,  and  since 
then  they  have  cohk^  into  considerable  use.  One  com- 
pany has  made  tests  of  these  jewels  up  to  9.;")00.000 
revolutions  without  the  stone  showing  any  wear,  but 
in  some  of  the  tests  the  shaft  points  became  so  flat 
as  to  introduce  considcu-able  friction.  What  the  aver- 
age life  of  the  jewel  is  we  cannot  stale,  but  believe 
that  it  can  safely  be  taken  at  five  times  that  of  sap- 
phire jiMvels.  aiul  that  it  is  ])robably  mor(>  tlian  this. 
Although  the  adoption  of  diamond  jewels  largely  re- 
moves jewel  troubles,  the  elements  of  magnet  change, 
commutator  friction  and  deterioration,  due  to  local 
condition,  still  remain  to  be  considered.  The.se  are 
so  un('(M'tain  that  they  cannot  be  classified  directly, 
aiul  tlu>  old  limits  of  registration  between  tests  ori- 
ginally adopted  for  sapphire  jewels  have  been  adher- 
ed to  qmte  generally  among  those  companies  which 
are  using  diamond  jewels,  on  account  of  possible  de- 
terioration fnun  the.se  other  causes. 

There  is  an  important  factor  also  m  meter  con- 
struction to  be  considered  in  this  coiuicdion  wliieh 
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makes  the  size  of  the  meter  an  element  to  be  con- 
sidered in  determining  the  frequency  of  tests.  Meters 
of  a  given  make  have  approximately  the  same  full 
load  torque  in  all  sizes.  It  follows  that  a  meter  of 
large  capacity  will  at  times  necessarily  operate  with 
much  less  torque  than  a  meter  of  small  capacity,  with 
a  resultant  increased  liability  to  error.  To  illustrate, 
suppose  a  five  ampere  100  volt  meter  and  a  50  ampere 
100  volt  meter  are  both  recording  a  load  of  one  50 
watt  lamp.  The  first  is  running  on  a  10  per  cent, 
load,  with  10  per  cent,  of  its  full  load  torque,  and 
the  other  on  a  one  per  cent,  load,  with  only  one  per 
cent,  of  its  full  load  torque. 

As  the  full  load  torque  of  both  meters  is  the  same, 
it  follows  that  the  small  meter  has  10  times  as  much 
torque  on  one  lamp  as  the  large  one.  Suppose  also 
that  it  takes  one-half  of  one  per  cent,  of  the  full  load 
torque  to  overcome  the  friction  of  the  bearings,  the 
small  capacity  meter  would  run  five  per  cent,  slow, 
while  the  large  capacity  meter  would  run  50  per  cent, 
slow  on  the  50  Avatt  load.  It  is  at  once  evident  that 
meters  of  large  capacity  should  be  kept  in  better  con- 
dition and  more  frequently  tested  than  those  of  small 
capacity. 

In  accordance  with  the  foregoing  considerations 
meters  should  be  classified  for  testing  somewhat  as 
follows : 

First — A  limit  should  be  set  within  which  all  meters 
should  be  tested. 

Second — A  classification  should  be  made  according 
to  sizes,  so  that  the  large  meters  will  be  tested  oftener 
than  the  small  ones. 

Third — A  classification  should  be  made  according  to 
the  w'ork  done  by  the  meters,  so  that  they  will  not  be 
allowed  to  exceed  a  fixed  number  of  revohTtions  be- 
tween tests. 

Fourth — Changes  in  classification  should  be  made  to 
allow  for  local  conditions,  as  made  evident  by  the  re- 
sults of  successive  tests. 

•  In  order  to  find  out  the  methods  now  used  in  meter 
testing,  the  writer  sent  out  a  number  of  questions  on 
the  subject  to  twelve  of  the  largest  companies  in  the 
country.    The  first  two  were  as  follows : 

1.  How  often  are  your  electricity  meters  tested? 

2.  On  what  basis  is  the  frequency  of  tests  deter- 
mined 1 

Following  are  four  of  the  answers  received: 

First  Answer. — 1.  By  inspection  once  a  year.  2.  The 
basis  of  the  frequency  of  tests  is  assumption  that 
meters  should  be  inspected  at  least  once  a  year. 

Second  Answer. — 1.  From  one  month  on  largest 
meters  to  fifteen  months  on  induction  meters  in  resi- 
dential districts,  all  meters  coming,  as  a  rule,  within 
either  one,  three,  six,  nine  or  twelve-month  classes. 
2.  On  the  basis  of  the  worlf  which  the  meter  is  doing, 
the  intention  being  to  test  at  every  million  revolntions 
of  the  disk  in  direct  current  meters  and  every  2,000,- 
000  revohitions  in  induction  meters. 

Third  Answer.— 1.  As  a  general  rule,  once  in  twelve 
months ;  some  are  tested  monthly,  qiaarterly  and  semi- 
annually. 2.  The  period  is  decided  by  the  amount  of 
the  monthly  registration,  varying,  of  course,  with  the 
various  sizes  of  meters.  All  meters  tested  more  than 
once  a  year  are  equipped  with  diamond  jewels.  Our 
data  show  that  a  meter  equipped  with  a  diamond  jewel 
need  not  be  tested  until  it  has  m;\(]o  n  million  or  more 
revolutions. 


Fourth  Answer. — Our  meters  are  tested  each  time 
they  are  returned  to  meter  shop,  regardless  of  time 
they  have  been  installed.  Others  that  have  been  in- 
stalled three  years  are  changed,  tested  and  cleaned  up. 
We  do  not  test  meters  on  customer's  premises  unless 
requested  to  do  so. 

Commenting  on  these  replies,  the  writer  believes 
that  the  first  system  must  result  in  the  meters  measur- 
ing the  largest  consumption  showing  the  poorest  ac- 
curacy. 

The  second  tends  to  keep  all  meters  on  a  level  of 
accuracy  at  the  same  per  cent,  loads,  but  will  result 
in  a  disproportionate  loss  from  the  large  capacity 
meters  on  light  loads. 

The  third  system,  which  takes  the  size  of  the  meter 
also  into  account,  will  not  only  keep  up  the  accuracy 
of  the  meters  under  heavy  service,  but  will  also  main- 
tain the  accuracy  of  the  large  capacity  meters  oper- 
ating c(msiderably  under  light  load  conditions. 

The  fourth  system,  the  writer  believes,  is  faulty 
both  in  allowing  too  long  a  time  between  tests,  even 
for  induction  meters,  and  also  in  the  method  of  test- 
ing, which  will  be  taken  up  later. 

The  classification  adopted  by  the  writer  about  two 
years  ago  for  commutator  meters  was  as  follows : 

Annual  tests  for  meters  of  five  to  ten  amperes  capa- 
city. 

Semi-annual  tests  for  meters  of  15  to  50  amperes 
capacity. 

Quarterly  tests  for  meters  of  75  amperes  capacity 
and  above. 

Meters  making  over  1.000,000  revolutions  of  the 
disk  between  tests  on  above  classification  to  be  changed 
to  more  frequent  class,  so  as  not  to  exceed  that  num- 
ber between  tests,  up  to  the  quarterly  class. 

It  has  not  been  thought  necessary  to  test  any  meter 
oftener  than  onee^in  three  months.  Where  a  meter 
has  not  retained  its  calibration  for  this  length  of  time, 
an  investigation  has  been  made.  Such  rapid  loss  of 
accuracy  is  usually  found  to  be  due  to  commutator 
trouble,  caused  either  by  excessive  vibration  or  heavy 
momentary  overloads.  In  the  first  case,  the  meter  has 
been  moved  or  mounted  on  a  spring  board,  and  in  the 
latter  a  larger  meter  has  been  installed,  with  a  better 
resultant  accuracy  than  if  the  old  meter  had  been  left 
as  it  was  and  tested  monthly.  All  meters  tested  quar- 
terly have  been  equipped  with  cupped  diamond  jewels, 
and  the  semi-annual  class  are  being  so  equipped  as 
rapidly  as  they  can  be  obtained. 

A  study  of  the  data  compiled  from  the  tests  made 
according  to  the  foregoing  schedule  reveals  some  in- 
teresting facts.  In  the  first  place,  tlie  accuracy  of 
the  meters  improves  in  an  increasing  ratio  tlie  more 
frequent  the  testing.  The  quarterly  tests  at  one-half 
load  show  15  per  cent,  more  of  the  meters  to  be  accur- 
ate than  the  annual  tests,  while  the  improvement 
shown  by  the  light  load  tests,  which  are  made  at  one- 
tenth  load,  is  still  more  marked.  The  same  increasing 
ratio  of  improvement  the  more  freqiient  the  testing  is 
seen  in  the  average  accuracy  obtained  from  these  tests, 
which  was  as  follows : 

One-half  One-tenth 
Load  in  Load  in 
Per  cent.   Per  cent. 

Annual  tests   97.3  89.6 

Semi-annual  tests   97.8  90.8 

Quarterly  tests   99.1  9G.5 


All  iiiiportiiiit  sliouiiif;  Jruiii  [\h;  data  o^  the  meters 
out  of  calibration  is  the  ratio  of  the  meters  slow  to 
those  fast,  which,  at  one-half  load,  was  more  than  two 
to  one,  while  at  one-tenlh  load  it  was  five  to  one.  On 
si  ill  lighter  loads,  the  ratio  would  doubtless  be  further 
largely  increased.  It  was  also  shown  by  the  data  that 
the  type  "C"  commutator  meters  amintained  their  ac- 
curacy much  better  than  the  older  types  with  heavier 
moving  elements,  especially  on  light  loads,  where  the 
greatest  improvement  was  needed.  A  better  accuracy 
was  shown  by  the  annual  tests  of  type  "C"  meters 
than  by  the  semi-annual  tests  of  meters  of  the  older 
types. 

The  writer  has  not  given  the  above  schedide,  how- 
ever, as  a  model,  but  rather  as  an  illustration.  In  the 
light  of  the  results  obtained,  he  expects  to  make  some 
changes  for  the  coming  year.  It  would  seem  as  though 
some  differences  should  be  made  in  the  classification 
of  commutator  meters  as  regards  the  type,  though 
the  use  of  diamond  jewels  in  all  the  older  types  may 
largely  obviate  the  necessity.  In  particular,  however, 
it  w'ould  doubtless  be  advantageous  to  test  more  of 
the  meters  quarterly,  placing  at  least  more  of  the 
meters  of  the  older  types  in  this  class. 

Induction  meters  have  so  far  been  classified  by  the 
writer  on  an  annual  basis  for  testing.  Owing  to  the 
light  weight  of  the  moving  element  and  the  absence 
of  commutator  friction,  these  meters  retain  their 
accuracy  much  better  than  the  commutator  type. 
Data,  compiled  from  about  14,000  annual  tests,  show- 
ed an  accuracy  almost  identical  with  that  of  commu- 
tator meters,  under  quarterly  testing.  As  it  is  prob- 
able, however,  that  the  meters  measuring  the  largest 
consumption  are  below  the  general  average,  it  is  ex- 
pected the  coming  year  to  test  the  larger  meters  and 
those  showing  over  3,000,000  revolutions  between  tests 
on  a  semi-annual  basis. 

Installation  Tests. 

Having  decided  on  some  schedule  for  periodic  test- 
ing, an  important  point  to  be  next  considered  is  the 
advisability  of  making  installation  tests.  It  is  well 
known  that  meters  transported  some  distance  are 
liable  to  slight  changes  in  calibration ;  also  that  direct 
current  meters,  unless  connected  according  to  polarity 
markings,  or,  even  if  so  connected  w-here  influenced 
by  magnetic  fields  from  other  conductors,  will  show 
some  error  on  light  loads.  The  questions  sent  out  by 
the  writer  brought  back  the  information  that  two  of 
the  largest  companies  in  the  country  make  a  test  on 
every  meter  installed  before  the  first  bill  is  rendered, 
notwithstanding  the  fact  that  the  meters  have  pre- 
viously been  corrected  in  the  testing  room.  In  the 
Chicago  Edison  Company  it  has  been  the  practice  to 
have  all  meters  after  installation  inspected,  and  clean- 
ed and  adjusted,  if  necessary,  so  as  to  run  freely  on  a 
light  load.  In  order  to  get  some  information  as  to  the 
condition  of  meters  after  their  installation,  and  as  to 
whether  an  inspection  or  test  is  advisable,  the  writer 
made  100  tests  of  commutator  meters  and  100  tests 
of  induction  meters  immediately  after  they  w'ere  in- 
stalled, these  meters  having  all  been  adjusted  in  the 
shop  before  being  sent  out.  The  accuracy  after  instal- 
lation, as  shown  by  these  tests,  was  rather  disappoint- 
ing, especially  so  in  commutator  meters  on  light  loads. 
Tests  were  then  made  on  an  equal  number  of  meters 
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'•liter  the  usual  starting  inspection.  Tlicse  tests  sh<.»vv- 
fd  a  decidedly  improved  condition  of  these  meters 
over  the  others,  especially  on  light  load.s,  and  a  better 
accuracy  than  that  shown  by  any  of  our  periodic  tests. 
Still,  there  were  .some  meters  which  showed  a  change 
of  from  five  to  ten  per  cent,  in  their  whole  calibration. 
It  is  particularly  desirable  that  the  bills  of  a  new  cus- 
tomer should  be  absolutely  correct.  If  a  meter  is 
sU)w  for  two  or  three  months  and  then  is  corrected,  it 
leads  to  the  suspicion,  when  the  bill  goes  up,  that  the 
company  is  increasing  the  bills  arbitrarily  after  it 
feels  sure  that  the  customer  will  be  permanent.  The 
conclusion  seems  warrantable  that  both  alternating 
current  and  direct  current  meters  involving  consid- 
erable consumption  ought  to  be  tested  within  one 
month  after  installation.  The  direct  current  meters 
will  be  left  in  a  more  permanent  condition  if  allowed 
to  run  for  two  weeks  before  testing,  so  that  the  com- 
mutator will  have  become  oxidized.  For  the  large 
class  of  small  meters  for  offices,  apartments  and  houses 
a  careful  inspection  appears  to  be  a  suflBcient  safe- 
guard. Perhaps  a  good  division  would  be  that  meters 
which  it  is  advisable  to  test  oftener  than  once  a  year 
should  have  an  installation  test  and  others  an  inspec- 
tion only. 

^Methods  op  Testing. 

The  methods  of  testing  should  have  some  attention, 
which,  of  necessity,  is  very  much  abbreviated.  The 
first  important  point  is  to  have  accurate  standards. 
A  laboratory  standard  voltmeter,  a  standard  shunt 
and  a  precision  indicating  wattmeter  make  excellent 
working  standards.  These  should  be  returned  to  the 
factory  occasionally  for  calibration,  unless  the  com- 
pany has  a  laboratory,  where  they  can  be  checked. 
In  the  absence  of  these,  a  set  of  the  working  instru- 
ments should  be  kept  for  checking  other  instruments 
only,  and  returned  to  the  factory  for  recalibration 
every  six  months. 

Meters  can  be  tested  on  the  customer's  premises 
or  brought  in  and  tested  in  the  shop.  Some  have  con- 
tended that  the  latter  is  the  more  accurate  way,  as 
conditions  are  more  favorable  for  correct  measure- 
ments. The  necessity  for  installation  tests,  which  is 
shown  in  a  previous  part  of  this  paper,  proves  con- 
clusively, however,  that  meters  should  be  tested  un- 
der local  conditions  in  which  they  are  to  operate,  and 
after  all  danger  of  change  from  transportation  is 
over.  Even  if  a  meter  is  taken  out  and  installed 
with  the  utmost  care,  so  as  not  to  disturb  the  original 
calibration  in  the  slightest,  frequently  some  change 
in  the  light  load  adjustment  is  necessary  to  adapt  it 
to  local  conditions  of  vibration  or  adjacent  magnetic 
fields. 

Four  methods  of  testing  are  in  general  use: 

1.  With  ammeters,  voltmeter  and  stop-watch. 

2.  With  calibrated  resistance,  voltmeter  and  stop- 
watch. 

3.  With  indicating  wattmeter  and  stop-watch. 

4.  With  check-recording  wattmeter. 

The  first  method  is  used  only  on  direct  current 
work,  and  the  second  should  be  only  so  used  unless 
the  resistance  is  absolutely  non-inductive.  Self-con- 
tained shunt  Weston  ammeters,  on  account  of  tem- 
perature error,  shoxild  not  be  used  except  in  small 
sizes,  and  even  then  the  current  should  be  kept  on  the 
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instrument  only  during  the  time  necessary  to  make 
each  test.  Resistance  shunts  with  negligible  tempera- 
ture co-efficient  and  milli -voltmeters  should  always 
be  used  for  measuring  large  currents.  The  indicat- 
ing wattmeter  should  be  used  only  for  alternating 
current  work,  as  it  is  not  reliable  on  direct  current, 
owing  to  the  influence  of  external  magnetic  fields.  The 
check-recording  wattmeter  has  the  advantage  of  not 
requiring  a  stop-watch,  yet  if  a  portable  load  is  used 
the  inspector  can  tell  the  per  cent,  load  qn  the  meter 
with  sufficient  accuracy.  An  ordinary  meter  can  be 
placed  in  a  carrying  box  and  used  for  checking,  but 
it  is  better  to  use  one  of  the  special  test  meters,  of 
which  there  are  two  or  three  kinds  on  the  market. 
These  meters  are  built  with  several  field  kindings,  so 
that  the  full  torque  of  the  meter  is  available  at  differ- 
ent loads.  The  meter  under  test  can  accordingly  be 
tested  with  equal  accuracy  at  heavy  and  light  loads 
by  connecting  to  the  field  coils  of  the  corresponding 
capacity  in  the  test  meter.  This  method  is  particu- 
larly advantageous  where  a  meter  must  be  tested  on 
a  fluctuating  load. 

Each  method  of  testing  has  its  advantages,  and 
each  will  be  found  best,  doubtless,  for  some  kinds  of 
work.  The  writer  has  had  all  in  use,  and  finds  no 
particular  advantage  of  one  over  the  others  in  the 
amount  of  work  which  can  be  accomplished.  He  in- 
clines to  the  belief,  however,  that  the  test  meter  with 
several  field  windings  will  soon  have  more  general 
adoption  and  prove  slightly  more  economical  than 
other  methods. 

The  number  of  meters  which  can  be  tested  by  an 
inspector  in  one  day  has  been  variously  reported  by 
the  different  companies  from  which  data  were  secured 
at  from  six  to  ten.  The  writer  believes  an  average  of 
about  seven  shoiild  be  obtained  in  testing  commutator 
meters  and  eight  or  more  in  testing  induction  meters. 

The  use  of  diamond  cupped  jewels  is  recommended 
in  all  of  the  older  type  commutator  meters  where  the 
jewel  is  subject  to  heavy  wear.  Sapphire  jewels  may 
be  once  repolished,  but  the  stones  should  be  removed 
from  the  screws  and  polished  and  inspected,  the  same 
as  new  stones,  and  set  in  new  screws.  If  polished  in 
the  old  setting  some  of  the  powder  is  apt  to  be  left 
in  the  screw  and  cause  trouble.  Pivots  also  may  be 
used  a  second  time  if  they  are  carefully  repointed  and 
polished.  A  new  pivot  or  shaft  should  always  be  in- 
serted when  a  jewel  is  changed. 

It  is  advisable  to  test  meters  at  two  points.  The 
light  load  calibration  is  usually  made  at  one-tenth 
load  and  heavy  load  at  from  one-half  to  full  load.  It 
makes  no  difference  whether  one-half  or  full  load  is 
used,  as  far  as  the  final  calibration  of  the  meter  is  con- 
cerned, but  the  reports  of  the  meters  as  found  would 
doubtless  sliow  better  on  a  full  load  test.  One-half 
load  is  used  by  the  writer  as  being  nearer  the  running 
condition  of  the  meter.  Whatever  tests  are  made  an 
accurate  record  should  be  kept  and  the  results  care- 
fully tabulated.  Only  by  an  accurate  knowledge  of 
the  condition  of  his  meters  and  a  study  of  the  results 
of  his  testing  can  a  central  station  manager  satisfy 
himself  as  to  whether  or  not  he  is  warranted  in  the 
expense  he  is  incurring. 


It  is  estimated  that  105,000  people  actually  attended  the  recent 
Electrical  Show  at  Chlcag-o,  the  largest  day's  attendance  being 
on  Edison  Day,  when  12,000  visitors  were  present. 


THE  ZIRCON-WOLFRAM  METALLIC 
FILAMENT  LAMP. 

After  the  reading  of  a  paper  on  ' '  New  Incandescent 
Lamps,"  by  James  Swinburne,  at  a  meeting  of  the 
Institution  of  Electrical  Engineers  of  Great  Britain, 
held  January  10,  much  interest,  says  the  Electrician, 
London,  was  taken  in  the  exhibition  of  a  metallic  fila- 
ment lamp,  known  as  the  Zircon-Wolfram  lamp,  suit- 
able for  pressures  of  200  to  220  volts,  as  hitherto  it 
has  been  impossible  to  get  a  metallic  filament  lamp 
suitable  for  high  pressures. 

It  appears  that  this  lamp  is  the  invention  of  Dr. 
Zernig,  of  Berlin,  who  has  been  working  at  the  sub- 
ject for  some  years.  The  filament  was  originally  made 
of  zirconia  mixed  with  carbon.  This  gave  a  high  effi- 
ciency filament,  but  only  suitable  for  low  pressures. 
Subsequently  tungsten  was  introduced.  As  to  the 
exact  process  used,  it  is  difficult  to  obtain  any  exact 
information,  but  it  appears  that  it  depends  upon 
utilizing  hydrogenous  combinations  of  metals.  Nitro- 
genous combinations  have  also  been  used,  but  they  are 
less  suitable,  as  higher  temperatures  have  to  be  used 
in  the  chemical  operations.  Hydrogenous  combina- 
tions seem  to  have  been  first  used  by  Winckler,  but 
only  to  a  slight  extent.  The  material  that  is  obtained 
is  in  such  a  form  that  the  filaments  can  be  made  by 
a  process  of  squirting,  which,  of  course,  is  a  very  great 
advantage,  as  it  is  probably  owing  to  this  that  low 
candle-power  lamps  can  be  made.  Lamps  are  at  pre- 
sent made  for  sixteen  candles  on  100  volts,  or  thirty- 
two  candles  on  200  volts. 

The  introduction  of  tungsten  into  this  particular 
lamp  has  enabled  an  extraordinarily  rapid  advance  to 
be  made  in  the  pressure  at  which  it  will  run.  Thus, 
although  the  pressure  was  only  thirty-seven  volts, 
rather  more  than  a  year  ago,  this  pressure  has  now 
been  raised  to  220  volts.  The  advantage  in  being  able 
to  adhere  to  the  simple  squirting  process  is  seen  not 
only  in  low  candle-power  but  also  in  the  cost  of  manu- 
facture, Avhich  is  said  not  to  exceed  that  of  the  manu- 
facture of  carbon  filament  lamps  by  more  than  one 
pense  (two  cents)  per  lamp.  This,  of  course,  does  not 
mean  that  these  lamps  will  be  put  upon  the  market 
at  practically  the  same  price  as  the  carbon  lamp,  but 
it  is  proposed  to  sell  them  at  two  shillings  six  pence 
to  three  shillings  (sixty  to  seventy-five  cents)  each, 
which  can  not  be  regarded  as  excessive  for  a  high- 
efficiency  lamp. 

As  to  the  results  obtained,  the  lamp  has  been  found 
to  run  equally  well  on  alternating  as  on  direct  cur- 
rent. It  is  not  fragile,  and  the  efficiency  is  about  1.2 
watts  per  candle.  Early  tests  on  thirty-seven-volt 
lamps  at  the  National  Physical  Laboratory  gave  excel- 
lent results.  According  to  a  test  carried  out  by  the 
Westminster  Electrical  Testing  Laboratories  in  the 
spring  of  last  year,  the  efficiency  of  a  115-volt  thirty- 
five  caudle-power  lamp  varied  from  1.75  at  the  start 
to  2.24  at  the  end  of  1,000  liours;  but  the  report  of  a 
later  test,  carried  out  on  the  continent  at  the  end  of 
last  year,  on  some  200-volt  sixty-five  candle-power 
lamps,  showed  a  considerable  improvement  on  this,  the 
efficiency  being  about  1.38  watts  per  candle  at  the 
start,  and  about  1.28  after  500  hours. 

A  petition  is  being  circulated  in  Ashcroft  and  the  Cariboo,  in 
British  Columbia,  asking  the  Dominion  Government  to  establish 
a  telephone  service  between  Ashcroft  and  Bakerville. 
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I    QUESTIONS  AND  ANSWERS  g 

0000000000000000000000000000000000000000 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORKKSPONDENTS : 

I.    All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum 

stances  warrant  other  action. 
1.    Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

tlie  close  of  the  month  preceding  publication.  * 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in, 
telligent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer 
cinnot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  .is  to  the  infor- 
m.itton  required. 

$.    In      cases  the  names  of  our  correspondents  will  be  treated  confidentially. 

Question  No.  i. — Kindly  tell  me  in  your  next  issue 
if  possible  how  to  make  and  use  the  calorimeter  known 
as  the  "barrel  type."  Also  explain  fully  the  use  of 
this  class  of  apparatus. 

An.swek. — -The  calorimeter,  when  used  in  connection 
with  steam,  is  a  device  for  ascertaining  the  quality  of 
the  steam,  that  is  to  say,  whether  it  contains  moisture, 
and  if  so,  what  quantity,  and  if  not,  what  degree  of 
super-heat,  if  any,  is  present.  You  are  doubtless 
aware  of  the  fact  that  at  atmospheric  pressure  (taken 
at  14.7  lbs.  per  square  inch)  water  boils  at  a  tempera- 
ture of  212  degrees  Fahrenheit.  If  the  water  be  con. 
fined  in  a  close  space,  such  as  a  boiler,  and  the  pres- 
sure in  this  space  be  raised,  the  boiling  point  of  the 
water  increases.  For  instance,  if  the  guage  pressure 
be  100  lbs.  (114.7  lbs.  absolute)  the  boiling  point  is 
approximately  337  degrees  Fahrenheit,  while  with  a 
gauge  pressure  of  150  lbs.  (164.7  lbs.  absolute)  the 
boiling  point  is  approximately  365  degrees  Fahrenheit. 
If  the  steam  given  off  by  any  boiler  has  exactly  the 
same  temperature  as  it  should  have  for  the  pressure  in 
the  boiler,  it  is  then  said  to  be  in  a  condition  of  satu- 
ration. If  the  temperature  of  the  steam,  however,  is 
lower  than  that  indicated  by  the  pressure,  the  steam  is 
said  to  contain  moisture,  while,  on  the  other  hand, 
should  the  temperature  be  in  excess,  the  steam  is  said 
to  contain  superheat,  the  number  of  degrees  being  the 
difference  between  the  actual  and  saturated  tempera- 
tures. In  order  to  obtain  superheat,  a  boiler  must  be 
specially  constructed  for  that  purpose,  or  there  must 
be  auxiliary  apparatus  for  raising  the  temperature  of 
the  steam  after  it  leaves  the  boiler.  Steam  in  contact 
with  the  water  in  the  boiler  cannot  contain  superheat. 
The  calorimeter  known  as  the  "barrel  type,"  which 
you  mention,  is  a  somewhat  obsolete  method  of  ascer 
taining  the  quality  of  the  steam,  and  it  is  liable  to  con- 
siderable error.  Connection  is  made  with  the  steam 
pipe  in  the  manner  common  for  calorimeter  tests 
namely,  a  pipe,  perforated,  is  inserted  into  the 
steam  pipe  extending  almost  to  the  opposite  wall. 
This  small  pipe  has  of  course  a  valve  close  to  the  main 
steam  pipe,  and  on  the  other  side  of  the  valve  a  proper 
length  of  rubber  hose  is  attached.  The  pipe,  valve 
and  hose  must  be  carefully  insulated.  A  barrel  is 
then  obtained  and  placed  on  a  platform  scale,  and  into 
the  barrel  is  put  a  certain  quantity  of  water,  the 
amount  being  governed  entirely  by  convenience.  The 
small  valve  is  opened,  and  after  sufficient  steam  has 
blown  through  the  hose  to  thoroughly  warm  it,  the  end 
of  the  hose  is  plunged  into  the  water  in  the  barrel,  and 
the  steam  which  issues  is  consequently  condensed. 
The  hose  is  kept  in  the  barrel  until  the  water  reaches  a 
temperature  somewhere  in  the  neighborhood  of  120  or 
130  degrees  Fahrenheit,  care  being  taken  that  through- 


out the  test  the  water  in  the  barrel  is  constantly  agitat- 
ed by  mechanical  means.  When  the  proper  tempera- 
ture is  reached,  the  steam  is  cut  off  and  the  hose  re- 
moved from  the  barrel.  The  following  formula  then 
gives  the  quality  of  the  steam  : 

Where 

Q  =  quality  ot  steam,  saturated  steam  being  unity. 
H  =  total  heat  of  one  pound  of  steam  at  observed 
pressure. 

T  =  total  heat  of  one  pound  of  water  at  the  tem- 
perature of  steam  of  the  observed  pressure. 

h  =  total  heat  of  one  poundof  the  original  condensing 
water. 

f  =  total  heat  of  one  pound  of  final  condensing  water. 
W  =  weight  of  original  condensing  water. 
w  =  weight  of  steam  condensed. 

The  results  given  by  any  barrel  calorimeter,  where 
the  test  is  carefully  conducted,  will  probably  be  within 
two  per  cent.,  that  is  to  say,  a  sample  of  steam  which 
bv  this  means  shows  two  per  cent,  moisture,  may  in 
reality  contain  anywhere  from  zero  to  four  per  cent. 
Generally  speaking,  we  would  be  inclined  to  say  that 
the  throttling  calorimeters,  designed  by  Professor 
Carpenter  and  others,  will  give  more  accurate  results. 
These  are  cheap  to  make  and  simple  to  operate, 
though  they  cannot  be  used  where  there  is  a  large 
percentage  of  moisture  in  the  steam.  In  the  thrott. 
ling  calorimeter  a  small  brass  nozzle  is  attached  at  the 
valve  previously  mentioned.  This  nozzle  should  have 
a  discharge  opening  not  exceeding  1/16"  in  diameter. 
Screwed  on  to  the  end  of  this  discharge  nozzle  is  an 
ordinary  tee  placed  with  the  run  vertical.  In  the  top 
of  the  tee  is  screwed  a  bushing,  and  into  the  bushing 
a  small  piece  of  brass  pipe  closed  at  the  lower  end. 
From  the  lower  end  of  the  tee,  ordinary  iron  fittings 
are  run  to  the  atmosphere.  The  whole  must  be  care- 
fully insulated  as  in  the  case  of  the  hose  for  the  barrel 
calorimeter,  and  the  brass  pipe  inside  the  tee  when 
filled  with  ordinary  cylinder  oil  constitutes  a  ther- 
mometer well.  The  thermometer  is  put  in  place  and 
the  valve  opened,  and  steam  is  allowed  to  blow- 
through  the  calorimeter  until  all  parts  reach  a  con- 
stant temperature.  Care  must  be  taken  in  all  these 
tests  to  use  a  correct  gauge  for  ascertaining  the  pres- 
sure in  the  steam  pipe,  and  in  the  throttling  calori- 
meter the  connections  must  be  such  as  to  make  the 
pressure  surrounding  the  thermometer  well  the  same 
as  the  atmosphere.  The  formula  for  getting  the 
moisture  or  superheat  in  the  steam  is  somewhat 
lengthy,  and  the  matter  is  usually  reduced  to  simple 
tables,  from  which  the  moisture  can  be  calculated 
directly.  They  show  the  moisture  for  variou.s  gauge 
pressures,  which  is  indicated  ly  the  difference  of  tem- 
perature given  by  the  thermometer  and  the  amount 
which  the  steam  should  show  at  the  pressure  given  by 
the  gauge. 

Question  No.  2. — Mr.  Sammett's  paper  on  poly- 
phase systems  very  much  appreciated,  but  would  like 
to  ask  a  few  questions  to  carry  it  a  little  further  into 
the  secondary  distribution  of  polyphase  systems. 

(a)  In  connecting  our  secondaries  in  delta,  how  can 
we  get  220  volts  for  motors  and  110  for  light  without 
using  six  secondary  wires  and  very  complicated  con- 
nections? (b)  Or  would  we  require  to  run  threr 
neutral  wires  in  order  to  use  ihe  three  phases  on  the 
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same  street?  (c)  Can  we  use  two  transformers  on  cue 
three  phase  line  and  get  three  phase  current  for  three 
phase  motors  at  220  volts  and  no  for  lighting  from 
the  same  secondary  wires  by  carrying  a  neutral?  (d) 
Do  two  transformers  connected  with  the  V  connection 
unbalance  a  three  phase  line,  or  can  two  trans- 
formers be  used  to  transform  three  phase  to  three 
phase  ? 

Answer — We  would  first  point  out  to  our  corres- 
pondent that  he  has  evidently  misunderstood  the 
contention  of  Mr.  Sammett,  where,  on  page  4  of  his 
paper,  he  advocates  the  use  of  three  wire  three  phase 
distribution.  This  does  not  refer  to  the  1 10/220  or  pos- 
sibly 500  volt  current  which  is  fed  directly  to  motors 
and  lights,  but  covers  the  general  distribution  of  power 
and  light  at  2200  volts,  (a)  It  is  almost  universal 
practice  to  use  400  or  500  volts  for  motor  work,  dis- 
tributed to  the  machines  as  three  phase  current  over 
three  wires,  and  for  lighting  to  use  single  transform- 
ers giving  no  volts  secondary  when  a  two  wire 
arrangement  is  used,  and  110/220  volts  when  a  three 
wire  secondary  is  used.  So  far  as  the  service  trans- 
formers are  concerned,  it  is  not  standard  practice  to 
combine  apparatus  for  lighting  and  power,  and  it 
would  certainly  complicate  things  very  much  to  run  six 
secondary  wires.  If  you  wish  to  combine  your  service 
transformers  so  as  to  supply  both  light  and  power,  we 
would  suggest  that  you  make  one  of  the  transformers 
larger  than  the  other  two,  and  run  a  neutral  wire  from 
the  central  point  of  the  secondary,  and  do  your  light- 
ing entirely  on  this  circuit,  (b)  If  you  wish  to  use  the 
three  phases  for  lighting  on  the  same  street,  or  with- 
in a  very  short  distance  of  each  other,  it  would  of 
course  be  necessary  to  use  three  neutral  wires,  but,  as 
pointed  out  above,  there  is  no  occasion  for  any  such 
construction,  (c  and  d)  Two  transformers  connect- 
ed V  can  be  used  to  transform  three  phase  to  three 
phase  without  producing  any  unbalancing  whatsoever 
if  the  secondaries  are  run  two  wire.  You  would  be 
able  to  get  three  phase  current  for  motors  at  220  volts 
from  such  an  arrangement,  and  if  you  ran  neutral 
wires  from  the  secondary  of  each  transformer  you 
would  get  two  110/220  volt  systems,  but  across  the 
third  phase  you  would  still  have  220  volts.  In  order 
to  obtain  the  third  neutral  wire,  a  balancing  coil  or 
another  transformer  would  have  to  be  inserted.  We 
are  inclined  to  think,  as  mentioned  above,  that  your 
misconception  of  this  matter  is  due  entirely  to  the  fact 
that  Mr.  Sammett,  in  the  paper  published,  does  not 
consider  the  low  voltage  side  of  the  question  at  all. 
The  2200  volts  referred  to  above  may  of  course  be 
either  higher  or  lower  than  this  amount,  and  may  be 
supplied  direct  from  the  generators,  or  may  be  the 
result  of  step  down  transformers  in  a  substation. 


NOVA  SCOTIA  STATIONARY  ENGINEERS. 

The  Commission  appointed  to  enquire  into  legisla- 
tion as  affecting  stationary  engineers,  held  its  second 
meeting  in  Halifax  recently.  There  were  delegates 
present  from  many  parts  of  the  province  to  give 
evidence.  The  following  are  some  of  the  changes 
which  the  Commission  will  likely  suggest.  The 
sections  are  from  the  Regulation  of  Mines  Act  : 

"76.  No  person  shall  be  eligible  for  examination  for 
third  class  certificate  unless  ; 

"(a)  He  is  at  least  eighteen  years  of  age  ;  and 

"(b)  He  must  be  the  holder  ot  a  fireman's  license, 


and  shall  have  served  12  months  at  mechanical  work 
in  a  machine  shop,  or  has  served  for  12  months  as 
engineer,  pumpman,  fireman,  oiler  or  locomotive 
engineer. 

"77.  No  person  shall  be  eligible  for  examination  for 
a  second-class  certificate  of  competency,  unless  ; 

"(a)  He  be  at  least  21  years  of  age  ; 

"(b)  And  is  the  holder  of  a  third-class  certificate  of 
competency,  and  has  been  employed  as  a  third-class 
engineer  for  not  less  than  two  years. 

"78.  No  person  shall  eligible  for  examination  for  a 
first-class  certificate  of  competency,  unless: 

"(a)  He  is  at  least  24  years  of  age  ; 

"(b)  Is  a  holder  of  a  second-class  certificate  of 
competency  or  service,  has  served  one  year  at  repair 
work  on  mining  machinery,  and  has  for  12  months 
been  in  charge  of  an  engine  of  not  less  than  250  H.  P. 

IV.    EMPLOYMENT  OF  ENGINEERS. 

"79.  Every  engineer  in  charge  of  a  steam  plant  of 
not  less  than  twenty-five  and  not  more  than  five 
hundred  h.  p.,  shall  be  the  holder  of  at  least  a  third 
class  certificate  of  competency,  or  a  certificate  of 
service  equivalent  thereto." 

In  (b)  section  76  the  word  "and"  after  license, 
should  to  make  sense  read  "or, "for  certainly  the 
statute  should  not  give  preference  to  a  fireman  with- 
out a  certificate  over  one  having  a  license.  In  (b), 
sec.  78,  the  word  "machines"  should  be  machinery. 
The  chairman  of  the  Commission  objects  strongly  to  a 
"twenty-five"  h.  p.  plant  calling  for  a  man  in  charge. 
He  maintains  that  at  a  small  colliery  a  man  in  charge 
of  the  plant — as  chief  engineer — is  wholly  unnecessary. 
The  manager  who  has  a  certificate  is  quite  competent 
to  discharge  the  duties.  A  manager's  technical 
knowledge  is  put  to  a  severe  test,  in  the  "Mechanics" 
questions,  required  to  be  answered  before  a  certificate 
is  granted. 


NEVA  FALLS  TO  BE  HARNESSED. 

The  new  town  of  Neva,  situated  on  the  new  G.T.P. 
line,  50  miles  from  Winnipeg,  is  shortly  to  have 
electric  power.  Mr.  A.  Anderson,  President  of  the 
Neva  Development  Company,  speaking  to  a  repre- 
sentative of  this  journal,  said  : — 

"For  the  developmant  of  Neva  the  Company  pro- 
pose in  the  early  spring  to  utilize  the  power  resources 
of  one  of  two  water  falls  which  are  situated  on  their 
property.  One  of  these,  the  "Neva"  Falls,  within 
the  radius  of  the  town-site,  has  a  capacity  of  from  250 
to  400  horse  power  when  the  water  supply  is  normal, 
while  the  other  and  larger  falls  are  situated  2^  miles 
from  the  town-site  in  a  sraight  line.  By  damming  the 
river  these  would  give  a  head  of  14  feet  4  inches  and 
provide  easily  a  capacity  of  400  to  600  horse-power. 
As  soon  as  weather  conditions  permit  uninterupted 
working,  the  Company  will  commence  damming  oper- 
ations and  erecting  power  station  and  plant  in 
connection  with  the  former  or  town-site  falls,  which 
they  hope  to  complete  with  all  transmission  facilities 
at  a  cost  of  $8,000  to  $10,000. 

"When  this  has  been  accomplished  the  company 
will  be  able  to  supply  the  town  with  light  and  the 
railway  with  water,  there  being  no  satisfactory  water 
supply  between  Rainey  and  Winnipeg  other  than  what 
may  be  derived  from  the  Whitemouth  River." 

The  company's  head  office  is  at  Winnipeg. 


THE  CANADIAN  ELECTRICAL  INEWS  March.  ,907 


^iiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiii^ 

I   Electric  R^ilw^y  Dep^a^rtment  I 

%iiuiniiiniiiuiiiiiniiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiii 


MODERN  REPAIR  SHOP  METHODS. 

At  a  rofont  meeting  of  the  Canadian  Street  Rail- 
Avay  Association,  W.  R.  McRae,  mastor  inechanic  of 
the  Toronto  Railway  Company,  read  an  interesting 
paper  pointing  out  some  of  the  changes  that  have 
taken  ])lace  in  modern  electric  railway  repair  shop 
methods  and  describing  some  of  tlic  m(;thods  in  vogue 
in  the  Toronto  Railway  shops.  Mr.  McRae  said  in 
part : 

There  is  no  department  of  (electric  transportation 
which  has  so  completely  changed  its  methods  as  the 
I'epair  shop  of  the  modern  electric  railway.  A  glance 
at  the  procedure  and  equipment  of  a  modern  electric 
railway  shop  by  one  who  has  worked  in  the  old  days 
of  risk  and  chance,  but  who  is  not  now  engaged  in 
electric  railway  work,  will  cause  the  "has  been"  to 
figuratively  scratch  his  head  and  recall  memories  of 
the  old  days  when  he  was  "up  against  it."  He  would 
very  likely  recall  how  he  used  to  remove  armatures 
from  the  motors  by  using  a  tripod  and  rope  block, 
or  took  them  out  from  below  with  the  aid  of  a  screw 
jack  and  2-inch  plank.  He  would  also  probably  tell 
how  he  was  accustomed  to  file  his  commutators  per- 
fectly i^)und  by  hand.  He  could  if  he  wished  describe 
many  other  things  which  he  used  to  do,  which  to  the 
shop  man  of  to-day  would  appear  ridiculous.  The 
writer  knows  from  his  own  experience  that  these 
methods  were,  in  the  early  days  of  electric  transpor- 
tation, a  necessity.  Then  the  "handy  man"  was 
practically  indispensable,  as  his  duties  would  not  only 
require  him  to  do  electrical  repairs  to  cars,  power 
station,  line  and  track,  and  not  infrequently  run  a 
ear  as  well,  but  he  was  quite  often  obliged  to  attend 
to  the  boilers  and  look  after  the  engine  in  the  event 
of  the  illness  of  the  regular  engineer. 

Circumstances  are  now  altered,  and  the  fact  that 
electric  transportation  is  no  longer  an  experiment, 
but  an  important  factor  in  the  business  of  the  world, 
has  enabled  us  to  secure  more  modern  methods  in 
repair  work.  As  a  matter  of  fact,  the  necessity  of 
having  modern  and  reliable  equipment  in  our  rolling 
stock  is  fully  recognized  as  being  of  the  utmost  im- 
])orta!U'e  by  the  managers  of  all  eTiler|>rising  roads. 
To  pi-oi)erly  maintain  equipment  such  ns  lliat  men- 
lionrd  iilidve,  it  is  absolutely  necessary  to  have  the  re- 
pair department  efiuipped  with  the  very  best  of  ma- 
chinery and  lools.  It  is  also  essential  that  the  shops 
lie  laid  (Hit  in  a  [troper  manner.  Other  important 
points  arc  the  securing  of  pi-(i|)er  repair  material  and 
file  I'iglit  kind  of  men  to  do  r('i)airs.  In  the  matter  of 
shop  construction  the  building  of  i)roper  pits  is  of 
great  iTiiportance,  as  lack  of  pit  room  in  shops  is  a 
great  drawback.  The  writer  would  strongly  recom- 
mend that  all  barns,  storage  houses,  and  repair  shops 
be  designed  for  all  tracks  to  be  laid  over  pits,  as  this 
not  only  facilitates  repair  work,  but  also  motor  and 
truck  inspection.  It  is  also  well  to  have  a  number  of 
pits  designed  for  the  removal  of  wheels.  The  installa- 
tion of  pit  i)unips,  air  hoists,  and  swinging  cranes  is 
also  strojigly  reeomniendi^d.    The  u.se  of  compressed 


;iir  is  now  common  in  moch-rn  electric  railway  sliops 
for  the  purpose  of  operating  pneumatic  tools,  cleaning 
out  motor  ca.ses,  operating  vapor  painting,  and  other 
purposes. 

Patterns,  jigs  and  templets  for  the  manufacture  of 
all  repair  parts  should  be  procured  and  kept  in  the 
tool  rooms  of  the  various  departments  engaged  in  the 
manufacture  of  the  different  parts. 

The  subject  of  standard  e(|uipment  in  repair  parts 
is  a  question  which  the  writer  considers  to  be  of  great 
importance,  and  repair  men  will  heartily  welcome  the 
day  when  it  will  be  necessary  to  keep  only  one  type 
of  repair  parts  for  all  equipment.  For  some  years 
electric  railway  companies  have  been  endeavoring  to 
secure  some  uniform  system  of  repairs  and  repair 
parts,  and  their  efforts  to  a  certain  extent  are  now  be- 
ing rewarded.  This  success  is  largely  if  not  entirely 
due  to  the  formation  of  associations  which  meet  at 
stated  intervals  for  the  discussion  of  methods  of  main- 
tenance, as  well  as  to  the  "question  box"  system,  and, 
of  course,  much  progress  has  been  made  by  corres- 
pondence between  companies.  This  system  of  ex- 
changing ideas  has  entirely  eliminated  the  feeling 
which  repair  men  had  some  years  ago,  namely,  to  say 
nothing  and  let  the  other  fellow  find  out  by  experi- 
ence. 

We,  of  the  Toronto  Railway,  are  very  proud  of  our 
shops,  and  without  boa.sting  may  say  that  we  have 
cause  to  be.  Taking  into  consideration  the  size  of  our 
system,  and  the  number  of  cars  operated,  we  have 
shops  that  are  as  up-to-date  as  any  in  existence.  "We 
have  endeavored  to  keep  our  shops  in  such  condition 
as  to  be  able  to  meet  any  demands  which  may  be 
made  upon  them  at  any  future  period,  within,  of 
course,  a  reasonable  time. 

Touching  on  the  question  of  general  shop  practice, 
the  field  for  discussion  is  so  large  that  it  is  only  pos- 
sible for  me  at  this  time  to  touch  on  a  very  few  of  the 
methods  in  vogue  at  our  shops.  First,  we  will  men- 
tion the  machine  shops.  This  department  is  equipped 
witii  the  most  modern  machinery  that  can  be  obtain- 
ed. Templets  and  jigs  have  been  manufactured  in 
our  shops  for  tiu^  purpose  of  turning  out  work  with 
speed  and  accuracy.  In  this  department,  as  well  as 
in  other  di^partments,  the  ai)prentice.shii)  system  is 
in  vogue,  and  we  have  l)een  able  by  means  of  fair 
treatment  to  retain  tlie  services  of  our  graduated 
;i|ipr('ntic('s.  T]i(>so  men  are  so  perfectly  familiar 
with  the  ai-ticle  ujion  which  they  are  called  upon  to 
work  thnt  they  are  able  to  turn  work  out  much  more 
(piickly  tli.m  would  be  the  ease  were  we  to  engage 
men  from  the  outside  aiul  break  them  in.  A  suffi- 
cient number  of  skilled  mechanics  from  outside 
sources  are  engaged  to  enable  us  to  handle  any  and 
all  kinds  of  machine  work  whieli  may  be  required 
in  our  machine  shops. 

One  of  the  verj-  important  articles  which  is  turned 
out  from  this  department  is  the  motor  brush-holder. 
All  brush-holders  go  thnmgh  this  department  before 
being  xised  on  motors,  whether  they  be  new  or  re- 
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paired.  The  proper  com  mutation  of  current  in  the 
armature  is  one  of  the  very  important  factors  in  the 
securing  of  efficiency  in  the  motor  equipment.  By 
this  I  mean  the  i)roper  spacing  of  brushes,  and  the 
angle  at  which  they  are  set  on  the  commutator.  We 
in  Toronto  have  had  a  great  deal  of  trouble  with  our 
motors,  due  to  the  improper  setting  of  brushes,  caus- 
ed by  the  wooden  brush-holder  yokes  shrinking;  and 
also  to  the  brush-holders  being  set  at  the  wrong  angle 
to  properly  follow  the  natural  wear  of  the  commuta- 
tor. To  overcome  this  difficulty  I  have  had  construct- 
ed a  jig,  on  which  all  complete  brush-holders  and 
yokes  are  adjusted  before  being  issued  to  the  motor 
supply  department.  This  jig  consists  of  a  metal  bed 
plate  to  which  is  bolted  a  cylinder,  the  same  size  in 
diameter  as  the  average  commutator.  In  the  centre 
of  this  cylinder  is  a  post  about  4  inches  in  diameter. 
The  cylinder  is  slotted. to  receive  a  steel  insert  the 
same  size  as  a  carbon  brush  and  the  post  is  also  slotted 
to  allow  the  steel  insert  to  enter.  An  adjustable 
bracket  is  also  bolted  to  the  bed  plate  to  permit  of  the 
regulating  of  the  distance  between  the  centres  of  the 
different  types  of  motors.  The  complete  brush-holder 
is  then  bolted  to  this  bracket,  and  if  correct  the  steel 
insert  will  easily  pass  through  carbon-holder,  cylin- 
der and  pocket  in  the  slot  in  the  centre  part  of  the 
jig.  By  these  means  proper  distances  and  angles  are 
secured.  "We  use  for  our  brush-holders  the  best  of 
kiln  dried  hard  maple,  which  is  kept  in  storage  two 
years  before  using.  This  practically  overcomes  the 
troiTble  caused  by  shrinkage. 

A  special  jig  is  also  used  which  permits  of  drilling 
brake  hangers  for  eight  different  types  of  trucks.  All 
hangers  of  similar  trucks  are  absolutely  the  same  cen- 
tres. This  is  very  important,  as  it  insures  the  correct 
hang  and  longer  life  of  brake  shoes.  It  also  assists 
in  overcoming  the  chattering  of  hangers  when  the 
brakes  are  applied. 

The  setting  of  a  standard  for  brush-holder  spring 
tension  is  also  important  to  insure  the  best  results 
from  commutator  wear.  Too  much  attention  cannot 
be  given  to  the  subject  of  motor  bearings  The  best 
of  material  is  none  too  good  for  this  purpose,  as  prob- 
ably no  piece  of  machinery  is  so  subject  to  abuse  as 
are  railway  motors,  and  especially  is  this  true  of  the 
I)oarings.  As  regards  lubrication,  oil  is  rapidly  tak- 
ing the  place  of  grease;  in  fact  it  may  be  safely  said 
that  the  days  of  grease  lubrication  are  practically 
past.  All  modern  motors  are  designed  for  oil  feed 
bearings,  and  several  good  oil  cups  have  been  placed 
on  the  market  for  the  older  types  of  motors.  I  strong- 
ly advise  electric  railway  men  to  look  well  into  the 
matter  of  lubrication  of  equipment,  as  neglect  in  this 
respect  leads  most  directly  to  losses  in  the  coal  pile, 
and  increased  operating  expenses. 

The  motor  situation  may  be  summed  up  thus:  Be 
sure  of  the  condition  of  armature  and  field  windings, 
have  proper  gap  between  fields  and  armature,  have 
brush-holders  correctly  set  to  follow  the  wear  of  the 
connnutator,  keep  bearings  well  lubricated  and  motors 
clean.  If  attention  is  given  all  these  matters  there 
is  no  reason  why  a  motor  should  be  pulled  apart  more 
than  once  in  eight  months  for  overhauling,  except  for 
some  cause,  such  as  lightning  or  mechanical  injury. 

In  the  matter  of  motor  maintenance  we  in  Toronto 
have  made  a  special  study  of  the  causes  which  lead  to 


motor  break-downs,  and  we  have  gone  to  work  sys- 
tematically to  overcome  these  causes.  I  am  pleased  to 
state  that  the  various  manufacturing  companies  have 
worked  heartily  and  harmonious  with  us  in  this  mat- 
ter. 

In  our  shops  we  are  able  to  trace  back  to  the  man 
who  made  or  repaired  any  article  in  the  works  which 
does  not  turn  out  satisfactory,  and  this  system  has 
given  most  beneficial  results. 

Touching  on  the  matter  of  car  records,  I  cannot  too 
strongly  emphasize  the  necessity  of  keeping  a  separ- 
ate record  of  every  car  upon  the  road.  From  in- 
dividual car  records  quite  often  it  is  found  that 
instead  of  the  cripples  being  different  cars,  they  are 
the  same  ears  that  are  coiitinually  running  in  for  re- 
pairs. Thus  you  are  given  an  answer  to  the  ques- 
tion, "Which  car  shall  be  overhauled  next?" 


TORONTO  RAILWAY  COMPANY. 

The  fifteenth  annual  report  of  the  Toronto  Rail- 
way Company,  which  is  for  the  year  ending  Decem- 
ber 31st  last,  shows  a  large  increase  in  the  company's 
earnings  over  previous  years.  The  gross  earnings 
amounted  to  $3,109,739.61,  an  increase  of  12.8  per 
cent,  over  1905.  The  improvements  to  the  power 
plant  and  other  properties  have  resulted  in  a  reduc- 
tion of  the  ratio  of  operating  expenses  to  the  gross 
income  from  56.8  per  cent,  for  1905  to  52.9  per  cent, 
for  1906.  The  consequence  is  an  increase  of  $276,- 
337.18  in  the  net  earnings  over  the  previous  year, 
making  a  total  of  $1,463,224.34. 

The  Board  of  Directors  of  last  year  was  re-elected, 
and  consists  of  Wm.  JMackenzie,  Frederic  Nieholls, 
Hon.  George  A.  Cox,  Sir  Henry  M.  Pellatt,  W.  D. 
Matthews,  Rudolph  Forget  and  James  Gunn.  At  the 
conclusion  of  the  shareholders'  meeting  the  directors 
met  and  re-elected  Wm.  Mackenzie  as  president  and 
Frederic  Nieholls  as  vice-president. 

Mr.  Fleming  stated  at  the  close  of  the  meeting  that 
100  new  cars  are  being  constructed,  half  of  which 
number  will  be  ready  for  use  by  the  first  of  Novem- 
ber, the  remainder  following  as  rapidly  as  they  can 
be  turned  out. 


CHANGING  OPEN  CARS  TO  CLOSED. 

The  Toledo  Railways  &  Light  Company,  of  Toledo, 
is  withdrawing  practically  all  of  its  side  entrance 
open  summer  cars  from  service,  retaining  a  ver.y  few 
of  them  for  park  service.  The  increased  liability  of 
accidents  on  account  of  running  boards  and  the  in- 
convenience of  having  double  equipment  is  respon- 
sible for  this  change  of  policy.  For  future  service 
it  h  installing  a  number  of  Brill  semi-convertible 
cai's  with  low  side  seats  and  low  windows  which  slide 
into  the  I'oof.  The  company  owns  a  number  of 
double  truck  open  cars  in  good  condition,  and  as 
rapidly  as  possible  it  is  converting  these  into  closed 
cars  by  framing  up  the  sides  and  putting  in  windows. 
The  old  benches  are  used  by  cutting  out  a  section  in 
the  centre  and  making  a  centre  aisle.  While  doing 
this  work,  the  rear  platform  and  hood  is  lengthened 
to  give  the  Deti-oit  type  of  platform.  The  cost  of 
reconstruction  and  refinishing  into  a  very  satisfac- 
tory closed  car  is  said  to  be  less  than  $350. 
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INCANDESCENT  LAMP  TESTS  ON  ALTER- 
NATING CURRENTS. 

At  a  meeting  of  the  Institution  of  lilectrical  Engi- 
neers on  February  7th,  Dr.  H.  F.  Haworth  gave  the 
results    of  some  comparative  life  tests    on  carbon, 
Nernst  and  tantalum  incandescent  lamps  to  determine 
whether  the  working  of  such  lamps  on  an  alternating- 
current  circuit  was  in  any  degree  different  from  that 
when  using  continuous  current.    A  series  of  tests  were 
undertaken  by  Dr.  Haworth,  Mr.  T.  H.  Matthewman 
and  Mr.  D.  H.  Ogley,  and  the  results  of  these  tests 
were  embodied  in  the  paper  presented  by  Dr.  Haworth. 
Tables  were  presented  showing  the  performances  under 
test  of  the  Nernst  and  carbon  incandescent  lamps,  and 
a  comparison  of  the  average  results  shows  a  saving  of 
57  per  cent,  in  watts  per  candle  in  favor  of  the  Nernst 
lamp.    The  percentage  cost  saving  is  much  less  than 
the  percentage  energy  saving  on  account  of  the  fre- 
quent  and  expensive  renewal  of  glowers  and  iron 
resistances.    Against  the  saving  in  cost  the  authors 
placed  ( I )  the  much  higher  capital  outlay  on  the  lamp  ; 
(2)  the  large  sizes  in  which  it  is  manufactured  ;  (3)  the 
time  it  takes  to  light  ;  (4)  the  erratic  life  of  the  glow- 
ers.    It  must  be  remembered  that  these  tests  are  made 
with  alternating  currents,  and  that  the  Nernst  lamp 
appears  to  work  much  better  with  continuous  current. 
Further  tests  were  divided  into  three  series  :  (i)  Lamps 
run  on  their  constant  normal  voltage  (230)  ;  duration 
of  test,  1,000  hours.     (2)  Lamps  run  on  a  constant 
voltage  (240),  about  5  per  cent,  above  normal  ;  durji- 
tion  of  tests,  750  hours.    (3)  Lamps  run  on  a  voltage 
varying  continually  between  230  and  240  volts,  the 
variation  having  a  period  of  two  minutes.     In  the  first 
series  of  tests  six  lamps,  three  16  c.p.  and  three  32  c. 
p. ,  of  each  kind  were  tested,  except  tantalum  lamps, 
in  which  case  two  i  15-volt  lamps  were  placed  in  series. 
The  Nernst  lamps  used  were  245  volts,  0.25  ampere. 
The  Nernst  lamps  used  were  marked  225  volts  on  the 
filament  and  20  on  the  ballasting  resistance,  so  that  it 
would  appear  that  they  should  be  run  on  245  volts,  and 
it  was  found  that  they  gave  better  results  on  the  240 
than  on  the  230  volt  circuit,  yet  they  were  the  lamps 
sold  for  use  on  the  230-volt  mains  at  Liverpool.  In 
the  second  and  third  series  of  tests  two  lamps,  one  16 
c.p.  and  one  32  c.p.,  of  each  make  were  employed. 
In  all  cases  the  frequency  of  supply  was  50.  The 
general  conclusions  were  as  follows  :    The  average  of 
"the  average  watts  per  candle"  for  the  70  carbon 
lamps  tested  in  all  is  4.86  ;  tor  the  eight  jS<(ampere 
Nernst  lamps  tested  this  average  is  4.14,  and  for  the 
six  tantalum   lamps    1.97.    The  ordinary  jS^^ampere 
Nernst  lamp  of  commerce  is  thus  about  15  per  cent, 
better  than  the  average  carbon  lamp,  while  its  life  is 
about  560  hours.    The  average  consumption  of  the 
tantalum  lamps  tested  was'6o  per  cent.  less  than  that 
of  the  carbon  lamps,  and  their  lives  were  on  an  aver. 
3ge  330  hours  ;  doubtless  the  tantalum  lamps  made 
now  will  give  much  longer  lives  than  these.  Though 
the  tantalum  lamps,  even  on  these  few  tests,  show  a 
much  better  efficiency  than  the  carbon  lamps,  the 
makers  of  carbon  lamps — feeling  the  competition  of 
the  new  metal-filament  lamps — will,  without  doubt, 
vigorously  turn  their  attention  to  the  production  of  a 
tvvo-watt-per-candle    carbon  lamp. — Electrical  Engi- 
neer. 


SELECTIVE  CONTROLLING  DEVICE  FOR 
ALTERNATING  AND  DIRECT 
CURRENTS. 

The  accompanying  illustration  shows  a  type  of  con- 
troller equipment  designed  for  use  with  either  direct 
or  alternating  current,  and  so  arranged  as  to  prevent 
the  application  of  power  to  either  of  two  sets  of 
circuits  of  an  amount  or  character  for  which  it  is  not 
adapted.  A  double-throw  switch  (in  the  center  of  the 
illustration)  serves  for  connecting  rheostatic  control 
circuits  to  the  motor  when  direct  current  is  used,  and 
variable-voltage  control  circuits  when  the  supply  is 
alternating  current.  An  overload  circuit-breaker  is 
arranged  in  series  with  the  rheostatic  control  circuits, 
and  a  similar  breaker  is  connected  in  the  variable- 
voltage  control  circuits.  In  parallel  with  the  tripping 
coil  of  each  breaker  are  connected  certain  combined 
inductive  and  non-indu;tive  circuits  which  are  so 
arranged  as  to  make  the  direct-current  breaker 
especially  sensitive  to  alternating  current  and  the 
alternating-current  breaker  especially  sensitive  to 
direct  current. 


Selective  Controlling  Circimts. 


By  means  of  this  arrangement  any  alternating  cur- 
rent which  by  accident  may  tlow  through  the  rheostatic 
control  circuits,  is  caused  to  divide  and  one-half  to 
flow  through  the  tripping  coil  of  the  direct  current 
breaker,  while  the  normal  direct  current  is  allowed  so 
to  divide  that  only  a  very  small  part  of  the  total  cur- 
rent passes  through  the  tripping  coil.  When  direct 
current  attempts  to  piss  through  the  variable-voltage 
control  circuits  a  very  large  portion  of  the  current  is 
forced  through  the  tripping  coil  of  the  breaker,  but 
the  normal  alternating  current  is  forced  to  divide 
equally  between  the  tripping  coil  and  the  current  in 
parallel  therewith. — Electrical  World. 


A  Straits  of  B^-lle  Isle  Tunnel. — A  scheme  is  formulated  by  its 
promoters  for  constructing:,  opposite  Point  Arirour,  a  tunnel,  ten 
miles  in  length,  beneath  the  Straits  of  Belle  Isle  between  Lab- 
rador and  Newfoundland,  with  the  object  of  expeditinjf  railway 
transit  between  Oaebec  and  the  northeastern  coast  and  of  short- 
ening the  voyage  across  the  .\tlantic.  The  .Newfoundland 
Government  have  authorized  the  Ouebec  and  Lake  St.  John 
Railway  Company  to  make  a  line  between  the  Straits  and  Blanc 
Sablon  01  the  Canadian  and  southern  side  boundarj-  of  Labra- 
dor, and  wi  l,  it  is  stated,  subsidize  the  undertaking  to  the 
exte^it  of  $75,000  per  annum.  The  proposed  line  will  run 
for  a  length  of  30  miles  through  the  island  to  Hare  Bay,  at  the 
northern  extremity,  which  is  distant  about  i,Soo  miles  from 
Ireland.  The  cost  of  the  tunnel  is  calculated  at  £"1,200,000. — 
The  Builder. 
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APPLICATION   OF   THE   TELEPHONE  TO 
RAILWAY  SERVICE. 

At  a  recent  meeting  of  the  New  England  Street  Eailway 
Club  in  Boston,  Mr.  C.  J.  H.  Woodbury,  of  the  American 
Telephone  &  Telegraph  Company,  gave  an  able  and  interest- 
ing discussion  of  railway  dispatching,  with  special  reference 
to  the  facilities  afforded  by  the  telephone  in  extending  the 
zone  of  mental  effort.  Because  it  is  the  only  electrical  device 
which  can  be  used  without  skill  the  telephone  is  rendered 
of  especial  value  in  the  control  of  railway  transportation,  said 
the  speaker. 

In  speaking  of  the  early  history,  Mr.  Woodbury  called  atten- 
tion to  the  fact  that  electricity  was  considered  for  railway 
signaling  long  before  the  devices  for  its  application  were  in- 
vented, for  in  1828  Edward  Davy,  of  England,  made  a  pro- 
position for  tlie  application  of  electrical  signals  for  indicat- 
ing the  direction  of  trains,  whether  stationary  or  in  motion, 
which  appears  to  be  the  iirst  available  record  on  the  applica- 
tion of  electricity  to  train  movements. 

The  Wheatstone  telegraph  was  applied  for  signaling  on  a 
cable  railway  at  Blackwall,  England,  in  1835.  On  the  whole, 
the  application  of  electricity  for  the  communication  of  intel- 
ligence in  both  directions  appears  to  have  originated  with  the 
use  of  the  Morse  telegraph  in  1850  on  the  Erie  Eailroad  by 
Charles  Minott,  general  supenntendent,  although  it  is  claimed 
that  previous  to  that  date  railroad  men  had  availed  themselves 
of  the  telegraph  to  direct  the  movement  of  trains,  but  his  work 
on  the  Erie  Eailroad  included  the  systematic  dispatching  of 
trains.  This,  with  steam  railroads,  has  been  developed  into 
a  most  systematic  and  thorout!;hly  organized  department,  which 
is  an  essential  portion  of  the  operation  of  every  steam  rail- 
road. 

Of  late  years  the  telephone  has  taken  the  place  of  the  tele- 
graph to  a  very  material  extent,  and  its  use  is  rapidly  increas- 
ing, said  the  speaker.  The  facility  which  it  furnishes  for  the 
instantaneous  reply,  and  the  conference  over  matters  requir- 
ing a  presentation  of  facts  at  one  end  and  the  exercise  of 
executive  action  at  the  other  without  the  interposition  of 
skilled  operators,  is  of  great  value,  especially  on  occasions 
of  emergencies. 

The  telephone  is  admirably  suited  for  application  to  exist- 
ing telegraph  plant  in  railway  service,  for  its  attachment  to 
such  lines  does  not  interfere  with  the  use  of  the  telegraph, 
nor  does  the  simultaneous  use  of  the  telegraph  affect  the 
transmission  of  speech  by  telephone.  This  dual  use  of  the 
same  wires  for  composite  systems  is  accomplished  in  a  simple 
manner  by  insertion  of  choke  coils  at  the  terminals,  and  also 
bridging  condensers  around  ihe  telegraph  relays.  These  con- 
densers will  transmit  the  alternating  currents  used  by  the 
telephone  bell  and  the  undulatory  currents  of  the  telephone,  but 
they  do  not  conduct  the  direct  currents  used  in  telegraphy. 
That  is,  the  condensers  serve  in  the  place  of  conductors  for 
telephone  service,  and  -  as  insulators  for  telegraph  usage. 

These  composite  sets  were  first  commercially  used  in  New 
England  by  the  Central  Vermont  Eailroad,  and  their  appli- 
cation rapidly  extended  to  a  number  of  steam  railways 
throughout  the  country. 

The  manifold  applications  of  the  telephone  are  indicated 
by  some  of  the  railroads  which  also  have  connection  with  the 
mining  of  coal,  and  their  private  branch  exchanges  not  only 
connect  with  the  offices  at  the  headquarters  of  various  divi- 
sions of  the  railroad,  the  operation  of  trains,  but  also  extend 
down  into  the  coal  mines  and  out  to  the  docks  where  the  coal 
is  shipped,  and  even  connected  to  telephones  in  the  cabins  of 
the  vessels  transporting  coal,  or  the  tugs  which  tow  the  coal 
barges.  On  the  Mexican  Central  Eailroad  all  of  the  cabooses 
are  equipped  with  telephones,  so  that  all  freight  trains  may 
be  at  any  time  in  communication  with  the  superintendent's 
office,  in  the  same  manner  that  the  wrecking  cars  of  steam 
railroads  are  equipped  with  telephone  which  can  be  attached 
temporarily  to  wires  of  telephone  lines  near  the  road,  by 
means  of  rods  carrying  wire-i  ending  in  hooks,  and  in  that 
manner  coming  in  communication  with  the  supervising  officers. 
Many  other  interesting  applications  were  cited. 

Steam  has  been  concentrating  people  into  cities  from  the 


country  for  many  years,  said  Mr.  Woodbury,  but  electricity 
is  distributing  them  back  into  suburbs,  where  they  may  live 
under  freer  conditions  of  light  and  air,  with  more  hygienic 
surroundings,  and  its  beneficence  is  establishing  health  and 
longer  life  for  thousands  upon  thousands  who  must  other- 
wise be  crowded  into  congested  parts  of  cities,  thereby  solv- 
ing many  of  the  complex  problems  threatening  the  great 
municipalities.  After  detailing  some  of  the  advantages  of 
the  electric  railway,  the  speaker  continued: 

In  the  early  days  of  electric  railroads,  when  the  motor  was 
merely  a  substitute  for  the  horses  on  the  same  cars,  and  even 
at  similar  speed,  there  was  not  the  requirement  of  any  signal- 
ing system  more  than  the  unfilled  need  which  had  already 
existed  in  the  case  of  horse  cars,  but  with  the  expansion  of 
the  carrying  capacity  of  a  road  both  as  to  size  of  cars  and 
speed  of  propulsion,  and,  above  all,  the  long  distances  of  the 
inter-urban  roads,  conditions  became  radically  changed  and 
were  comparable  to  those  of  the  steam  roads.  This  develop- 
ment of  the  transportation  facilities  became  so  much  more 
rapid  than  that  of  the  signaling  that  the  early  electric  roads 
were  afflicted  with  a  number  of  mishaps  which  gave  rise  to 
many  serious  apprehensions  as  to  the  advisability  of  this 
change  of  power. 

The  application  of  the  telephone  for  train  dispatching  has 
resulted  in  a  marked  economy  of  both  plant  and  operation  in 
that  the  ability  of  the  superintendent  to  be  informed  as  to 
the  position  of  the  various  ears  and  to  communicate  with 
their  operators  gives  a  greater  service  efiiciency  to  the  road. 
Single  track  railways  in  sparsely  settled  districts  can  be 
operated  at  an  efiiciency  which  should  otherwise  require  a 
double  track  road,  merely  by  the  use  of  the  telephone  for 
dispatching,  because  in  case  of  cars  failing  to  join  at  meet- 
ing points  when  they  are  due,  they  may,  under  this  direction, 
proceed  to  another  turnout.  In  case  of  failure  to  meet  at 
scheduled  turnouts,  there  is  not  the  risk  of  collision  by  one 
car  running  wild  to  the  next  switch.  Brief  mention  was  made 
by  the  speaker  of  recent  occurrences  on  electric  railways 
where  the  telephone  was  the  means  of  saving  time,  property 
and  life. 

There  are  three  types  of  application  of  the  telex^hone  to 
railway  dispatching: 

(1)  Fixed  telephone  sub-stations  in  booths  j)laced  at  suit- 
able points  along  the  line. 

(2)  Jack  boxes  at  poles  to  which  portable  telephones,  car- 
ried in  the  cars,  may  be  hu;)g  and  connected  for  temporary 
use. 

(3)  Portable  telephone  sets  hung  upon  the  front  of  the 
car,  whose  vestibule  platform  serves  as  a  booth,  and  attach- 
ment made  by  flexible  wires  to  jacks  at  numerous  poles  along 
the  line. 

On  some  railway  lines  the  method  of  connecting  a  tele- 
phone on  the  car  with  the  lino  is  not  by  means  of  a  jack  at 
the  side  of  one  of  the  poles,  but  by  a  long,  slender  rod,  carry- 
ing the  Avires,  which  may  be  hooked  upon  the  main  lines  at 
any  place. 

The  first  method  does  not  differ  from  arrangements  of  tele- 
phone booths,  with  which  all  are  familiar,  except  in  minor 
details,  and  does  not  require  ,  explanation.  Portable  sets  are 
genei'ally  preferred  to  fixed  sets  for  long  mileage  and  few 
cars. 

Jack  boxes  on  the  pole  must  conform  to  numerous  condi- 
tions, not  merely  to  be  shot  proof  or  fool-proof  against 
meddlesome  people,  but  also  they  must  not  afford  shelter  for 
hornets  or  other  insects  of  perhaps  less  virulent  disposition, 
but  which  impede  any  such  apparatus  by  the  nests  which 
they  make;  they  must  also  be  proof  against  damage  by  rain 
or  snow. 

The  telephone  wires  should  be  strung  below  lighting  or 
power  wires  and  well  insulated  at  its  point  of  support.  The 
lines  of  such  telephones  must  be  transposed  at  least  once  in 
every  eight  poles,  in  order  to  prevent  noises  on  its  circuit,  in- 
duced from  the  wires  in  its  vicinity  carrying  disturbing  cur- 
rents. 

When  two  telephone  circuits  are  on  the  same  line,  the 
transposition  must  be  ']jpt  only  alternating  the  relative  posi- 
tions of  the  wires  of  one  circuit  to  the  other,  but  also  of  the 
two  circuits. 

When  the  spring  jacks  in  an  iron  box  attached  to  a  pole 
are  connected  to  a  common  battery  signaling  system,  the  two 
plugs  on  one  handle  are  of  different  size,  so  that  they  cannot 
be  inserted  with  wrong  ■  poles. 
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WINNIPEG  FEES  FOR  ELECTRICAL 
INSPECTION. 

The  city  of  Winnipeg  have  not  heretofore  charged 
for  electrical  inspections,  but  the  work  has  grown  to 
such  proportions  that  it  has  been  deemed  advisable  to 
make  a  small  charge.  The  following  schedule  of  fees 
has  been  recommended  by  Mr.  F.  A.  Cambridge,  City 
Electrician  : 

For  each  permit  to  instal  wiring  or  fittings,  or  to 
alter  or  repair  same  whether  for  lighting  or  motors, 
etc  50c. 

For  each  certificate  of  inspection  of  wiring  only,  50c. 

For  certificate  of  wiring  and  permit  to  use  current, 

the  following  charges  to  apply  : 

For  Incandescent  Lights. 

Size  of  Installation.  Coverings,  Wiring  and 

Fittings  Complete. 

Up  to  15  lights   50 

16  to  25  lights   75 

26  to  50  lights   $1  00 

51  to  75  lights  $1.25 

76  to  100  lights  $1.50 

101  to  125  lights  -   $'.75 

126  to   150  lights   $2.00 

Every   additional    25    lights   or   fraction  thereof, 

Nernst  lamps  to  be  classified  as  incandescents,  25 

cents. 

In  case  of  covering,  wiring  only  or  fitting  only,  the 

following  rates  to  be  adopted  : 

Size  of  installation.  Cost. 

Up  to  15  lights  $  50 

16  to  25  lights    50 

26  to  50  lights   50 

51  to  75  lights   75 

7610  100  lights   1. 00 

101  to  125   1.25 

1 26  to  150   1.50 

Every   additionad    25    lights   or   fraction  thereof, 

Nernst  lamps  to  be  classed  as  incandescents,  25  cents. 

Arc  Lighting. 

For  arc  lighting  the  following  rates  to  prevail  : 

Size  of  installation.  Covering,  Wirinjr  and 

Arc  Lamps  complete. 

One  arc  lamp  $  50 

Two  arc  lamps   75 

3  to  4  arc  lamps   i.oo 

5  to  8  arc  lamps   1.25 

For  each  arc  lamp  over  eight,  each  mercury  vapor 
la-np  to  be  classed  with  arc  lamps. 

For  covering  wiring  only  or  arc  lamps  only  the 

following  rates  to  prevail  : 

One  arc  lamp,  50  cents. 

Two  arc  lamps  75  cents. 

Three  to  four  lamps,  $1.00. 

Five  to  eight  lamps,  $1.25- 

For  each  arc  lamp  over  eight,  each,  10  cents. 

Mercury  vapor  lamps  10  be  classed  as  arc  lamps. 

If  arc  lamps  are  mstalled  along  with  incandescents, 
one  half  above  fees  shall  be  charged,  provided  inspec- 
tion is  made  at  one  and  the  same  time,  but  not  other- 
wise. 

Provided  that  should  an  installation  not  be  com- 
pleted and  installed  m  accordance  with  the  provisions 
of  this  by-law  on  date  called  for  by  the  applicant,  a 
further  fee  of  .50  per  visit  shall  be  paid  for  each 
installation  inspected. 

Electric  Motors  and  Generators. 

F"or  each  permit  to  use  current  a  fee  of  .50  for  each 


motor  shall  be  charged.  Provided  that  should  an 
installation  not  be  completed  and  installed  according 
to  the  provisions  of  the  bylaw  on  the  date  called  for 
by  the  application,  a  further  fee  of  .50  per  visit  shall 
be  made  for  each  motor  inspected. 

In  the  case  of  installation  of  private  generating 
plants,  fees  shall  be  charged  based  on  the  capacity  of 
lights  or  motors  installed  with  an  addition  of  .50  for 
each  generator  or  transformer  installed. 

Portable  fan  motors  to  be  charged  one  half  motor 
rate  if  inspected  along  with  other  work  on  same 
premises. 

For  sign  work— Decorative  wiring,  whether  tem- 
porary or  not,  a  minimum  fee  of  .50  shall  be  paid  for 
each  installation  under  fifty  lights  and  an  additional 
fee  of. 50  for  each  additional  50  lamps  or  fraction 
thereof. 

A  fee  of  .50  per  hour  shall  be  paid  for  services  of 
each  inspector  on  inspections  made  on  request  of 
owners  or  users  of  same. 


ELECTRICAL  INSTALLATIONS. 

Mr.  V.  A.  Cambridge,  City  Electrician  of  Winnipeg, 
furnishes  the  following  statement  of  electrical  instal- 
lations inspected  during  the  three  months  ending 
January  31st,  1907  : 
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3' 
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THE  T.  EATON  COMPANY'S  PLANT. 

One  of  the  finest  electrical  plants  in  the  city  of 
Winnipeg  is  that  owned  by  the  T.  Eaton  Company  at 
their  store  on  Portage  avenue.  Besides  elevators, 
pumps,  irons,  etc.,  this  plant  supplies  light  for  246 
arc  lamps  and  over  3000  incandescent  lamps. 

The  motive  power  is  steam,  there  being  four  boilers 
of  250  h.p.  each,  with  a  pressure  of  140  pounds  to  the 
square  inch.  The  boilers  were  manufactured  by  the 
Heine  Safety  Boiler  Company  and  consume  100  tons 
of  coal  a  week. 

The  lighting  plant  consists  of  two  direct  current 
generators  of  200  k.w.,  1,600  amperes,  speed  200,  and 
two  generators  of  100  k.w.,  800  amperes,  speed  275, 
coupled  to  Robb-.\rmstrong  engines  made  by  the  Robb 
Engineering  Company.  The  generators  were  supplied 
by  the  Canadian  Westinghouse  Company,  of  Hamilton. 

The  building  measures  262  x  146,  and  its  capacity  is 
3,315,000  cubic  feet.  Altogether  there  are  some  42 
motors  about  the  place  and  a  set  of  irons.  The  aver- 
age aggregated  power  in  use  is  about  430  h.p. 

The  pumps  are  the  compound  duplex  and  measure 
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14  X  20  X  II  X  18.  There  are  in  all  11  hydraulic 
elevators — six  passenger  and  five  freight,  and  a  new 
addition  is  being  added  to  the  building,  in  which  there 
will  be  five  more  elevators. 

A  remarkable  water  supply  is  given  by  a  6-in.  well, 
209  feet  deep,  which  is  able  to  give  3,000  gallons  an 
hour. 

The  method  of  heating  is  the  Webster  system.  The 
average  distribution  of  power  is  about  as  follows  : 
Heating,  109  h.p.  ;  lighting,  65  h.p.  ;  elevators,  43 
h.p.  ;  pumps,  36  h.p. 

The  chief  engineer  of  this  plant  i-  Mr.  Robert  Hutt. 


ELECTRICAL  PLANT  OF  THE  WALKER 
THEATRE,  WINNIPEG. 

The  Walker  Theatre  in  Winnipeg,  which  has  just 
been  completed,  is  probably  the  best  equipped  and  the 
only  absolutely  fire-proof  theatre  in  Canada.  The 
building  was  erected  by  the  Canadian  White  Company, 
the  design  being  the  work  of  Mr.  H.  Stone,  architect, 
Montreal,  assisted  by  Mr.  L.  T.  Bristow,  of  Winnipeg. 

One  of  the  special  features  of  the  theatre  is  the 
electrical  plant.  The  lighting  is  provided  by  means  of 
two  direct  connected  generators,  100  k.w.  and  65  k.w. 
respectively,  supplied  by  AUis  -  Chalmers-Bullock, 
Limited,  Montreal.  As  a  precaution  there  is  also  a 
service  from  an  outside  source  of  power,  so  that  in  the 
event  of  anything  going  wrong  with  the  local  plant  it 
can  be  immediately  thrown  on  to  the  outside  service, 
and  vice-versa. 

The  total  number  of  lights  supplied  by  this  plant  is 
about  5,400,  consisting  of  1,000  stage  border  lights, 
250  foot  lights,  150  procenium  lights,  all  of  which  are 
incandescent,  also  4,000  incandescent  lights  in  the 
house  and  4  flaming  arc  lamps. 

The  wiring  throughout  the  building  is  entirely  en- 
cased in  iron  conduit,  the  contract  for  this  work,  in- 
cluding the  switchboards  and  fittings,  amounting  to 
over  $10,000. 

The  main  switchboard  is  on  the  stage.     In  addition 


to  this  is  a  secondary  one  in  the  box  office,  with  an 
independent  supply,  so  that  certain  lights  in  all  parts 
of  the  house  can  be  thrown  on  at  a  moment's  notice. 

Great  precautions  have  been  taken  against  fire — the 
steel  work  is  encased  throughout  in  concrete  or  terra- 
cotta. The  procenium  opening,  which  is  35  feet  wide, 
is  protected  by  a  fine  asbestos  curtain,  fitted  into  steel 
pockets  at  either  side.  Above  the  stage  are  two  large 
skylights,  which  operate  automatically,  so  that  if  per- 
chance the  scenery  were  to  catch^fire,  these  skylights 


Electric  Plant  of  Walker  Theatre,  Winnipeg. 

being  thrown  open,  the  smoke  would  be  driven  through 
them  instead  of  into  the  auditorium. 

The  ventilating  apparatus  consists  of  two  fans,  7 
feet  in  diameter  and  3  feet  wide,  which  draw  the  air 
from  above  the  roof  through  galvanized  iron  ducts  to 
the  basement,  where  it  passes  through  filters,  consist- 
ing of  coke  and  running  water,  after  which  the  air 
passes  a  network  of  steam  coils  until  a  desired  tem- 
perature is  acquired.  The  fans  have  a  capacity  of 
driving  40,000  cubic  feet  of  air  per  minute. 

The  chief  engineer  and  electrician  is  Mr.  J.  T.  Blake, 
whose  experience  fully  qualifies  him  for  the  position. 


Messrs.  A.  C.  Leslie  &  Company, 
Limited,  Montreal,  have  published  a 
souvenir  booklet  giving  a  short  account 
of  the  history  of  the  company,  which  has 
now  been  in  existence  for  over  40  years. 
The  busine>s  of  this  firm  has  grown  very 
rapidly,  and  now  extends  from  the  Atlantic 
to  the  P^icific. 

To  decide  between  turbine  or  recipro- 
cating pumps  for  a  given  service  a  good 
rule  is  to  assume  that  where  the  head  in 
feet  -s  greatly  in  excess  of  the  quantity  to 
be  delivered  in  gallons  per  minute,  a  recip- 
rocating pump  will  give  better  results. 

Under  varying  loads,  the  induction 
motor  behaves  very  similar  to  the  shunt- 
wound  direct-current  motor.  In  both  the 
armature  current  is  due  to  the  difference 
between  an  applied  and  a  counter  electro- 
motive force,  the  former  being  delivered 
from  the  line  through  the  brushes  in  the 
one  case  and  by  induction  in  the  other. 

Tee  60,000-volt  transmission  line  of  the 
Edison  Electric  Company  of  Los  Angeles 
is  now  practically  finished.  It  runs  from 
a  25,000-h.p.  hydro-electric  station  on  the 
Kern  river,  a  distance  of  1  25  miles,  to  Los 
Angeles,  and  consists  of  six  cables  carried 
on  steel  towers  from  30  to  75  feet  high, 
and  furnished  with  insulators  weighing  50 
lbs.  apiece,  and  about  3  feet  high. 
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AN  INTERESTING  EXHIBITION  IN  FRANCE. 
There  is  shortly  to  be  hold  in  Lyons  an  exhibition  of  the 
many  new  electrical  devices  invented  for  domestic  uses.  No 
motor  will  bo  shown  exceeding  one  horse  power.  There  will 
ho  motors  for  embroidering,  for  sewing  and  knitting  machines, 
ventilators,  vacuum  carpet  and  rug  cleaners;  also  machines  for 
house  cleaning  and  floor  polishing,  and  small  electric-run 
carts  and  electrical  arrangements  for  turning  spits  in  cook- 
ing- 

It  will  prove  the  practical  uses  to  which  electric  power  is 
being  put  abroad.  When  adopted,  the  housewife  will  find 
licr  work  a  siini)Ie  matter  of  attaching  a  wire  to  an  incan- 
descent light  and  turning  on  the  key — and  her  dressmaking 
bills  will  be  reduced  by  the  simplicity  of  the  electric  motor. 
All  through  the  day,  electricity  will  be  saving  her  time,  trouble 
and  money. 

Some  of  the  extraordinary  smaller  ffses  of  electricity  can 

mIiscim'iI   in   tl»'  skyscni ji^n<;  Trndcrs'    Rniik   Building,  in 


TorMiiiii.  Wherever  one  turns  there  is  something  that  makf-a 
things  easier  in  the  way  of  electricity.  From  the  electric 
elevator  to  the  electric  mail  phute,  the  up-to-date  application 
of  this  mysterious  power  is  encountered  on  every  hand.  In 
giving  the  contract.  The  Canadian  Westinghouse  Company, 
which  was  selected  to  supply  the  electric  apparatus,  was  in- 
structed to  give  full  attcnti'm  to  these  convenient  and  stejH 
saving  details. 

It  may  be  safely  predicted  that  it  won't  be  long  before  the  \ 
helpfulness  of  electricity  is  emboflied  in  the  homes  as  well  as 
the  offices  of  the  civilized  world. 


Messrs.  Allis-Chalmers-BuUock,  L'miied,  have,  throuj;h  their 
Vancouver  oflfice,  sold  to  the  Vancouver  Milling  &  Grain  Com- 
pany a  ICQ  horsepower,  2,200  volt,  3  ph.ise.  60  cycle,  induction 
motor,  complete  with  stirtinp  apparitus.  This  motor  is  to  be 
ii>>ed  to  drive  all  the  mill  m.achinerv. 
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Fully  guaranteed  and  sold  on  merit. 
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TRADE  NOTES. 

The  Prepayment  Electric  Meter  Company,  of  Peterboro', 
Ont.,  are  understood  to  havo  closed  negotiations  by  which 
Allis-Chalmers-Bullock,  Limited,  of  Montreal,  will  handle  the 
entire  output  of  their  factoiy  and  act  as  selling  agents  for 
the  company.  The  Prepayment  Electric  Meter  Company  will 
now  proceed  to  build  a  factory,  which  is  expected  to  give 
employment  to  iipwards  of  .100  persons. 

It  is  announced  that  the  Canadian  Westinghouse  Company 
will  build  a  large  extension  to  their  works  at  Hamilton,  Ont. 
The  business  has  increased  so  rapidly  that  their  existing  plant, 
built  only  a  few  years  ago,  has  been  found  inadequate,  and 
it  is  therefore  proposed  to  complete  the  extensions  as  quickly 

Among  the  patents  recently  secured  by  Mr.  Owen  N.  Evans, 
of  Montreal,  is  one  for  an  incandescent  lamp  bulb,  the  inven- 
tion of  Mr.  D.  P.  Campbell.  - 

A  deputation  representing  the  town  of  Bracebridge,  Ont., 
recently  waited  on  Hon.  Prank  Cochrane,  Minister  of  Lands 
and  Mines,  for  the  purpose  of  securing,  certain  rights  to  High 
Palls  and  Wilson  Falls,  on  the  north  branch  of  the  Muskoka 
Eiver,  with  a  view  to  the  development  of  electric  power.  The 
town  has  already  developed  about  1,000  horse-power,  which 
is  now  being  utilized.  The  two  falls  mentioned  will  probably 
develop  1,800  horse-power. 

*'''A  good  idea  of  the  extent  to  which  engineering  work  in 
all  its  branches  is  now  being  carried  on  can  be  formed  when 
I  say  that  we  had  over  600  o.ppointments  offered  to  the  sixty 
members  who  graduated  last  session."  This  statement  was 
made  by  Prof.  Bovey,  Dean  of  the  faculty  of  applied  science 
or  .  McGill  University. 


The  General  Electric  Company  of  Sweden,  through  their 
Canadian  agents,  Messrs.  Kilmer  &  Pullen,  McKinnon  Building, 
Toronto,  have  supplied  the  Municipality  of  Owen  Sound  with  a 
375  K-V.  A.  2200  volt  generator  for  direct  connection  to  a 
Robb-Armstroiig,  cross  compond  high  speed  engine.  This  set 
was  put  in  operation  early  in  February. 
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MAGNIFICENT  CALIFORNIA 
TRAINS 

via  the  Chicago,  Union  Pacific  and  North 
Western  Line.  The  "Los  Angeles  Lim- 
ited" to  Southern  California  and  the 
"Overland  Limited"  to  San  Francisco  are 
considered  by  travellers  as  the  finest 
trains  leaving  Chicago.  Less  than  three 
days  to  California.  Drawing  room  and 
compartment  sleepers.  Buffet,  observa- 
tion and  dining  cars.  Trains  electric 
lighted  throughout.  "The  China  and 
Japan  Fast  Mail"  carries  Pullman  Stand- 
ard and  Tourist  Sleepers  to  all  California 
Coast  points.  Illustrated  California  liter- 
ature, folders  f.nd  rates  to  be  had  on 
application  to  B.  H.  Bennett,  General 
Agent,  2  East  King  St.,  Toronto,  Ont. 

Electrical  Apparatus 

For  Sale 

I  75  K.  W.  2200  Volt  Stanley  Alternat- 
ing Generator,  with  2',  K.  W. 
Exciter. 

I  40  H.  P.  Induction  133  Cycle. 
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'HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
Uiiminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  (he  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space."— New 
York  Sun 

"We  can  unhesitatingly  recommend  this  book 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Streej 
JRiilway  Journal,  New  York. 
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good  books  of  its  kind.  *  *  *  It  will  findal 
large  circle  of  readers  on  its  evident  merits"  — 
Engineering  News,  New  York. 
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NOTES. 

Mr.  Justice  Britton  has  dismisseil  the  appeal  of  the  Berlin  and 
Waterloo  Railway  Company  from  the  award  of  the  athilrators, 
Jndj^e  Jameson,  Judge  Morgan  and  J.  M.  Scully.  This  award 
given  on  December  2qth,  1906,  allowed  (he  city  of  Berlin  to  take 
over  the  railway  on  the  payment  of  $75,200. 

The  following  comparison  respecting  the  operation  of  the 
Montreal  and  Toronto  Street  Railways  last  year  will- be  found  in- 
teresting : 

Montreal  Ry.   Toronto  Ry. 

Gross  $    3,100,48      $  3,100,739 

Operating  expenses   1,850,716  1,646,515 

P. c.  expenses  to  gross....  59-69  .'i2'94 

Net   1,249,766  1,463,224 

Net  income  ,p.c.  of  capital..  17  29.90 

Fixed  charges   163,599  217,199 

Dividends   700,000  460,241 

Surplus   524.770  '.970,653 

City  p.c   178.418  348,963 

•Passengers  carried   76,356,099  76,106.932 

Transfers   24,516,067  28,159,1,58 

Total  passengei  s  carried ..  .    100,872,166  104,266,490 

The  utilization  of  alcohol  in  internal  combustion  engines  has 
been  found  feasible,  by  a  number  of  investigators,  by  admitting 
in  lic|uid  form  directly  over  a  disc  valve,  the  liquid  passing  to  the 


cylinder  through  a  series  of  brass  screens.  Wiih  this  method  ol 
fuel  af'mission,  engines  ol  standard  construction  as  arranged  for 
operation  wi»h  gasolene  luel,  are  said  to  start  easily  and  run 
freely  and  without  smoke  or  odor.  Attempts  toward  the  use  of 
any  form  of  carburetor,  in  which  vapor  of  the  alcohol  is  to  be 
taken  up  by  the  air  drawn  into  the  cylinder,  do  not  seem  to  have 
proved  scccessful  without  some  means  of  forced  vaporization, 
such  as  heating  or  atomizing. 


PERSONAL. 


The  death  occurred  in  Schenectady,  N.  T.,  last  month  of 
Mr.  (Jeorge  Brebner,  a  graduate  in  applied  science  in  the 
School  of  Practical  Science,  Toronto. 

Myron  Edward  Evans,  Assoc.  M.  Am.  Soc.  C.  E.,  president 
of  the  Cape  Breton  Railway  of  Canada,  was  killed  in  the 
wreck  on  the  Isew  York  Central  &  Hudson  River  R.  K.  at 
Bronx  Park,  New  York  City,  February  16.  He  was  a 
graduate  of  Eensella;r  Polytechnic  Institute,  class  of  189-5. 

Mr.  W.  K.  McNaught,  who  represents  North  Toronto  in  the 
Legislature,  has  been  appointed  a  member  of  the  Hydro-Elec- 
tric Power  Commission  of  Ontario,  to  replace  Mr.  Cecil  B. 
Smith,  who  recently  tendered  his  resignation.  Mr.  Smith  will 
continue  to  act  as  consulting  engineer  for  the  Commission, 
which  is  now  composed  of  Hon.  Adam  Beck,  the  chairman, 
Hon.  J.  S.  Ilcndrie  and  Mr.  W.  K.  McXaught,  M.P.P. 
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SPARKS. 

Mr.  M.  Peterson,  secretary  Winnipeg  JJoard  of  Control,  has 
invited  tenders  for  street  lighting  supplies,  including  200  arc 
lamps  and  cut-outs,  two  100-light  arc  regulators,  and  twelve 
lightning  arresters. 

A  project  is  under  consideration  at  Vernon,  B.C.,  to  utilize 
Shuawp  Falls  for  power  purposes.  It  is  proposed  that  the 
citj  shall  joint  a  private  company  to  undertake  the  work, 
which  is  expected  to  cost  ^100,000. 

Messrs.  Gait  &  Smith,  consulting  engineers,  Toronto,  are 
asking  for  tenders  by  April  1.5th  for  the  supply  and  installa- 
tion of  an  electric  lighting  .system  for  the  town  of  Battle 
ford,  Sask.  Plans  at  the  oIKce  of  the  secretary-tronsiirer, 
T?attlcford,  or  the  engineers  at  Toronto. 

The  municipal  power  plant  at  (Iravenhurst,  Ont.,  will  prob- 
ably cost  about  $40,000.  Additional  contracts  were  awarded 
last  month,  the  Jenckes  Machine  Company,  of  Sherbrooke, 
Que.,  securing  the  exciter  wheel  and  Garriocli,  fioddard  & 
Company,  of  Ottawa,  the  lightning  arresters. 

The  British  Columbia  Power  &  Electric  Company,  Limited, 
have  filed  an  application  to  -he  Water  Commissioners  of  New 
Westminster,  B.C.,  for  .3,000  miners'  inches  of  water  to  be 
taken  from  the  Squamish  Rivor  and  Aejeckamish  Eiver.  The 
company  propose  developing  the  power  for  the  generation 
of  electricity. 

A  special  committee  was  appointed  by  the  City  Council  of 
Peterboro',  Ont.,  to  enquire  into  the  purchase  of  the  business 
of  the  Peterboro'  Light  &  Power  Company.  The  company 
have  agreed  to  accept  $207,.'300  for  the  electric  light  and  gas 
plant  as  existing  on  January  1st,  1907,  and  the  special  com- 
mittee has  recommended  that  an  expert  be  engaged  to  report 
on  the  value  of  same. 

Mr.  W.  E.  Bonnycastle,  electrical  engineer,  has  recently 
been  engaged  by  the  Stave  Lake  Power  Company,  of  "Van- 
couver, B.C.,  to  take  charge  of  the  proposed  extensions  of 
their  work  during  the  present  season.  The  company  have 
invited  tenders  for  hydraulic  and  electrical  equipment  suffi- 
cient for  the  generation  of  10,000  horse-power.     The  first 


coff(!r  dam  is  already  in  place  and  operations  can  now  be  car- 
ried on  more  rapidly. 

The  Dominion  Power  &  Transmission  Company,  organized 
to  acquire  the  Hamilton  Cataract  Power,  Light  &  Traction 
Company  and  other  concerns,  have  elected  the  following  offi- 
cers:— President,  Hon.  J.  M.  Gibson;  Vice-President,  James 
Dixon,  Hamilton,  and  John  Knox,  Brantford;  Secretary  and 
General  Manager,  W.  C.  Hawkins;  Treasurer,  J.  R.  Moodie. 
as  possible. 

It  is  reported  that  a  proj(;ct  is  under  way  by  the  British 
Columbia  Electric  Railway  Company  to  take  over  the  Esqui- 
mault  &  Nanaimo  Railway,  on  Vancouver  Island,  and  convert 
it  into  an  electric  road.  The  total  length  of  this  road  is 
about  85  miles,  and  it  is  at  present  the  only  railroad  on  the 
Island.  Engineers  are  said  to  be  out  at  present,  endeavoring 
to  locate  a  suitable  water  power.  Should  the  project  become 
a  fact,  it  will  doubtless  be  a  couple  of  years  before  the  elec- 
trification of  the  road  is  completed. 

The  Cove  Hydro-Electric  Company  propose  to  harness  the 
Tantarman  River  near  Sackville,  N.B.,  for  the  purpose  of 
generating  electric  power  for  transmission  to  Amherst,  Sack- 
ville, Moncton,  Dorchester,  and  other  towns.  The  company 
has  been  incorporated  in  Maine,  with  a  capital  of  $2,000,000. 
Mr.  Frank  R.  Kimball,  of  Boston,  is  the  president,  and  Mr. 
Wilbur  J.  Webb,  secretary-treasurer.  Mr.  George  H.  Cove 
and  W.  S.  Cove,  of  Amherst,  N.S.,  are  also  interested.  It  is 
understood  that  three  concrete  dams  will  be  necessary,  and 
that  work  will  be  begun  this  spring. 

The  Simonds  Canada  Saw  Company,  Limited,  of  Montreal, 
are  installing  a  600  B.H.P.  producer  gas  plant,  to  be  used 
for  driving  the  gas  engine  and  providing  gas  for  the  various 
furnaces  in  their  works.  The  first  of  the  large  engines,  a 
four-cycle  single  cylinder  horizontal  unit  of  150  B.H.P.,  is 
now  in  course  of  installation.  It  is  what  is  classed  by  Eng- 
lish builders  as  "special  electric  light  type,"  having  extended 
crank  shaft  with  outer  bearing  and  only  one  fly  wheel  of 
extra  large  diameter,  and  weighing  ten  tons.  The  entire  plant 
is  being  supplied  by  the  Producer  Gas  Company,  11  Front 
street  east,  Toronto,  of  which  Mr.  G.  P.  Wallington  is  man- 
ager. 
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Montreal  Winnipeg  Toronto 
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THE  AUTOv 
SAFETY  SWITCH 

(Patented  Auzust  1899,  October  1906.) 

can  be  confidenlly  inst.illed  as 
a  positive  proti'clion  against 
High  Tension  current  entering 
buildings  over  Low  Ten-ion 
circuits,  thus  the  danger  of  fires 
and  fatalitie.  from  this  cause 
is  eliminated. 

W^-ite  for  de>;criptive  booklet 
and  discounts  to 

The  Auto-Safety 
Electric  Switch  Company 

2tl  Board  of  Trade  Bulidlaz.  MONTREAL. 
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The  ratepayers  of  Berlin,  Ont.,  have  reaffirmed  their  faith 
in  municipal  ownership  of  public  utilities  by  carrying  a  by 
law  on  April  4th  to  purchase  the  Berlin  &  Waterloo  Street 
Eailway  Company's  system,  the?  price  to  be  paid  being  $75,200, 
exclusive  of  -the  costs  of  arbitration.  The  town  now  owns 
the  street  railway,  gas,  electric  light  and  waterworks  systems. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE  BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone   M  1729. 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  wiih  adverii.sers. 


"CALVADUCT'  AND  "LORICATED" 
CONDUITS 

FOR  INTERIOR.  CONSTR.UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U   S.  Letters  Patent 


TORONTO 


CANADA 


The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 


The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited 

BUILDERS    FOR   CANADA  MONTREAL 
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SPARKS. 

Tho  Barber  KIcctric  t'oinpany,  of  Vancouver,  B.C.,  have 
secured  the  contract  from  the  C.  P.  R.  for  the  complete  wiring 
and  electrical  equipment  of  the  addition  to  the  company's 
hotel  at  Lake  Loui.se. 

The  (Jreat  Falls  Power  Company  liave  offered  to  sell  the 
city  of  I'ortage  la  Prairie,  Man.,  4, ()()()  horse-power  of  electri- 
cal energy  at  .$2.5  per  horse-power  per  year,  with  a  reduction 
to  $22. .50  if  10, 000  horse-power  is  taken,  and  a  .still  further 
rediictinii    to   ^^L'n    I'nr  mm   Mdd  it  iiuiM !    10.000   liorso  pdwcr.  Tlic 


i  i>mj)any  will  undertake  to  ileliver  the  power  within  two  and 
one-half  years.    Mr.  D.  Sinclair  is  the  secretary-treasurer. 

To  prevent  accidents  in  the  King  street  subway,  the  Toronto 
Railway  Company  have  installed  a  protecting  hood  over  the 
street  railway  wirtm,  which  is  calculated  to  prevent  the  pole 
of  the  car  getting  off  the  wire  and  leaving  the  ear  belpleaa 
and  unlighted  in  the  subway.  If  the  pole  should  get  off,  the 
new  appliance  will  continue  the  movement  of  the  car.  A 
similar  protective  device  will  .shortly  be  installed  at  railway 
rrimsinf;s. 


BATTERIES  OF  Q6IALITY 

"BEST" 


?I«r  BATTER^ 


N0.6 


Sinn"' 


K        D,  '"ipfralw  Posits- r'",,,!!. 


22  to  25  Amperes. 
For  Telephone  and  Ignition  Work. 


i  I, 


P&B"  Dry  Batteries 


12  to  15  Amperes. 
For  Bells  and  Alarms. 


They  are  a  pair  hard  to  beat.  Our  Batteries  do  not  run 
down  in  stock.     Prices  will  interest  you. 

For    sale    by  all    leading    dealers,  or 

The  Berlin  Electrical  Mfg.  Co.,  Limited 


|~-ji^ 


*<ADE  IN  CANADA 


SLY  ' 


■--^  TORONTO  _ 


474    KING    STREET  WEST 


TORONTO 


0)0(0  S) 

0)0^ 


5)0(5 

o)o<o 
Sto(o 


GROGKER-WHEELER 


Water  Wheel, 
Engine  and 

ALTERNATING  CURRENT    GENERATORS        Belted  Types. 


THE 

PACKARD 
ELECTRIC 
CO.,  Limited 


Manufacturers  of 


[ 


HEAD  OFFICE  AND  WORKS 

ST.  CATHARINES 


BRANCH  OFFICES 

MONTREAL  WINNIPEG 


0)6M 
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SCARBORO 
BEACH 

Tororvto  s  New 
Amusement  Resort 

SKo\ild  look  pretty  good 
It  is  going  to  be  illuminated  with 

OVER  TWENTY-FIVE  THOUSAND 
OF  THE  HIGH  PRIOED  LAMPS 
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MADE  IN  CANADA 


The  Sunbeam  Incandescent  Lamp  Go 

OF  CANADA,  LIMITED 

Factory:  ST.  CATHARINES  Main  Office:  TORONTO 
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SPARKS. 

Thr  Trinidad  Kloctric  Company,  Limited,  have  just  declared 
a  quarterly  dividend  at  the  rate  of  5  per  cent,  per  annum. 

The  annual  report  of  the  (Canadian  General  Electric  Com- 
pany, presented  last  month,  shows  net  earnings  for  the  year 
litOG  of  .'liHo.3,67.').I(),  or  about  18  per  cent,  on  the  ca{)ital  cost. 

The  annual  rejiort  of  the  ('anadian  Westinghouse  (/'ompany. 
Limited,  of  Hamilton,  Ont.,  for  the  fiscal  year  ended  December 
."51,  190(5,  showed  net  earnings  of  $346,961,  an  increase  of  .$126,- 
416  as  compared  with  the  previous  year. 

The  Ontario  Rnihv.ny  ;ind  Municipal  Board  has  fixed  ,\pril 


2.")th  for  a  further  test  of  street  (-ar  fenders.  .Messrs.  Wyse  and 
Mifldlcmist,  consulting  engineers,  Toronto,  are  the  expert-s  in 
charge  of  the  tests. 

The  electric  lighting  plant  of  the  Sackville  Electric  Light 
&  Tele|)hone  Company  has  been  purchased  by  Messrs.  Charles 
W.  Kacett  and  Charles  Pickard.  It  is  understood  that  the 
jilant  will  bo  remodelled. 

The  ratepayers,  of  Shelburne,  Out.,  have  approved  of  a  by- 
law to  i.ssue  debentures  for  $.50,000  for  the  purpose  of  acquir- 
ing a  water  power  on  Pine  Kiver,  in  the  Township  of  Mulmer, 

and  installini;  ;in  i^Iectric  plant. 


GOLDIE  CORLISS  ENGINES  I 

Vertical  and  Horizontal,  { 


Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL  FEATURES: 


NOISELESS  RUNNING,  RICIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,   CLOSE  REGULATION,  ETC. 


21  and  42  x  30  Vertical  Compound  Ooldle  Corliss  Engine 


THe  GOLDIE  &  MgGULLOGH 

GO.,  Limited 

GALT      -       ONTARIO  CANADA 

W'ksteks  Urancii  : 

248  McDERMOTT  AVE.,  WINNIPEG,  MAN. 

Qc  EBF.c  Agents:  ROSS  A   CRECG,  Montreal,  Que. 
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"HUBBELL"  WIRE  LAMP  GUARDS 


ARE  THE  BEST 

W72V  9 


Because  they  do  not  depend  on  the 
lamp  bulb  for  support. 

They  fasten  rigidly  to  the  socket 
and  remain  in  a  straight  position. 

They  can't  touch  the  lamp. 


Codeword,  "Zaboxa."  List  Price,  $3. 50  per  doz. 

Cat.  No.  1 1 2 16  for  16  c. p.  lamp. 


Write  for  Discounts. 


R.  E.  T.  PRINGLE  CO.,  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 

ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO,  ONT.  Wl  N  N I  PEG,  M  AN. 

Show  Room  :  16-18    Victoria  Sg.,  Montreal 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


MARK 

R.eg.  U.  S.  PaLtent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being-  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


THE  McVICKER 


Has  one  third  the 

parts. 

No  Gears,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

■]  he  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us  for  more  information 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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MONTREAL. 


'•V  -^"S«s 


INDUCTION  MOTORS 


MONTREAL, 


One  of  our  600  h.p.  Iiiduciion  Motors  driving  a  70  x  70  x  42 
Blowing  Engine,  Canadian  Copper  Co.,  Copper  Cliff,  Out. 


ALTERNATING  CURRENT  MACHINERY: 


Belted    Type  Generators. 
Flywheel  Type  Generators. 
Synchronous  Frequency  Changers. 
Synchronous  Motor-Generator  Sets. 
Synchronous  Motors. 


Engine  Type  Generators. 
Waterwheel  Type  Generators. 
Induction  Motor  Frequency  Changers. 
Induction  Motor-Generator  Sets. 
Induction  Motors. 


Transformers.  Turbo  Generators.  Switchboards. 

DIRECT    CURRENT  MACHINERY: 

Belted  Type  Motors  and  Generators.  Bullock  Teasers  for  Printing  Presses. 

Engine  Type  Generators.  Multiple  Voltage  Balancing  Sets. 

Railway  Generators.  Multiple  Voltage  Variable  Speed  Equipmtnts. 

Small  Multipo'ar  Motors  and  Generators.  Switchboards. 

Street  Car  Equipments.  Small  Bipolar  and  Multipolar  Motors  and  Genf  raters 


ALLIS-CHALMERS-BULLOCK.  Limited 

Head  Office  aad  Works,  MONTREAL. 
District  Offices  :  Toroato,  Trat'ers  Bark  BIdz.;  Montreal,  Sovereign  Baal  Bldg.;  New  Glasgow,  N.  S. 
Teleptione  BIdg.;  Winnipeg,  2SI  Notre  Dame  Ave.,  Nelson.  Josepliine  St.;  Vancouver,  416  Seymour  St. 
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^^'^  Switchboards  and  Panelboards 


Also  Manufacture 


COLLYER    ^  BROCK 

MONTRt  L 

Conduit  Boxes,   Bvjshings,   Cocknvits    a^r\d  Fittings 
of    every    description,   a^s   well    a.s   Knife  Switches 
and   enclosed   Fvises.  v< 
GET  OUR  PRICES  BEFORE  ORDERING. 


SOCKETS 

ALL  FINISHES 


J.  A.  DAWSON  &  CO. 

ELECTRICAL  SUPPLIES  and  APPARATUS 

MONTREAL,  291-295  Cra.l«  street  West.  WINNIPEG,     524-526  Smith  Srt  ee 

^^^^Sales  Agents  **  DuncdLn  "  SpeciaLlties^/%'%^ 


ELECTRIC 


HOISTS 


Whe  e  Electric  Power  is  available  for  operating  mining  plant*,  Elec'ric  Hoists  are  generally  prefe-red  i« 
place  of  steam  Hoisting  Engines.  We  build  a  full  line  of  Electric  Ho  sts,  and  would  be  glad  to  furnish 
estimates  on  request.  The  cut  shows  an  electric  hoist  recently  built  for  the  Granby  Smelter,  Phoenix, 
B.  C.    The  capacity  is  a  load  of  10,000  lbs.  at  a  speed  of  750  ft.  a  minute. 

Correspondence  Invited. 

THE  JENCKES   MACHINE  COMPANY,  LIMITED 


SALES  OFFICES  : 
St  Catharines  Rossland 
Halifax  Vancouver 


EXECUTIVE  OFFICE: 
54  Lansdowne  Street,  Sherbrooke,  Que. 


PLANTS : 
Sherbrooke,  Qw. 
St.  Catharines,  Ont. 


ARC  LAMPS 
METERS 
TRANSFORMERS 

TELEPHONES 
SWICTHBOARDS 

AND 

General  Line  Material 

John  FormaLn 

248  BLnd  250  Craig  Street  W. 

Montreal,  Que. 
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Gas,  Gas  Engines  and  Ge^s  Producers 

By  J.Seton  Gray,  S.  Can.  Soc.  C.  E. 


The  thermal  efficiency  of  a  modern  steam  plant  is 
about  10  per  cent.,  and  that  of  a  gas  engine  plant 
about  20  per  cent.  This  is  the  principal  reason  for 
the  large  amount  of  work  that  has  been  done  in  recent 
years  on  the  gas  engine.  Again,  while  gas  can  be 
manufactured  in  a  gas  producer  for  about  three  cents 
per  1,000  cubic  feet,  city  lighting  gas  costs  between 
50  and  100  cents  per  1,000  cubic  feet.  This  explains 
why  so  much  attention  is  being  paid  to  the  develop- 
ment of  the  gas  producer  for  the  making  of  power  gas. 

The  many  methods  adopted  for  the  production  of 
power  gas  may  be  divided  into  three  general  classes : 

1.  When  a  carbonaceous  substance  such  as  coal  is 
heated  in  a  closed  retort,  gases  are  given  off  which 
may  be  collected  and  used  for  power.  This  method 
is  that  at  present  in  use  for  the  manufacture  of 
illuminating  gas. 

2.  If  steam  be  blown  through  a  mass  of  incan- 
descent fuel,  a  combustible  gas  is  produced.  In  this 
process  the  fuel  is  kept  incandescent  by  a  blast  of  air, 
the  steaming  and  blowing  periods  being  intermittent. 

3.  If  steam  and  air  together  be  uninterruptedly 
blown  into  incandescent  fuel,  a  gas,  containing  hydro- 
gen and  carbon  monoxide,  is  produced  continuously. 
The  amoiuits  of  steam  and  air  are  regulated  so  as  to 
keep  the  fuel  at  a  fairly  constant  temperature. 

Gas  produced  by  the  first  method,  while  generally 
of  high  calorific  value,  is  costly,  as  already  mentioned. 
Water  gas,  produced  by  the  second  method,  is  much 
cheaper ;  but  as  it  contains  much  hydrogen  is  a  very 
inflammable  gas,  and  on  this  account  cannot  be  used 
with  the  high  compression  pressures  now  employed  in 
gas  engine  practice.  These  high  i)ressures  are  neces- 
sary if  a  high  efficiency  is  required  of  an  engine. 

The  third  method,  hoAvever,  gives  a  cheap  gas,  well 
suited  for  gas  engine  work,  and  will  be  treated  more 
fully  in  this  thesis. 

Nearly  all  fuels  containing  carbon  can  be  used  for 
the  production  of  producer  gas.  It  must  be  noted, 
however,  that  if  the  gas  is  going  to  be  used  in  a  gas 
engine  cjdinder,  it  must  be  of  uniform  quality.  It 
must  also  contain  no  tar  or  other  impurities  in  order 
to  avoid  trouble  with  the  valves. 

To  Mr.  Dowson  we  owe  the' first  successful  producer 
gas  plant.    His  plaat  was  designed  to  work  with 
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anthracite  coal.  This  coal  is  non-caking,  and,  being 
nearly  pure  carbon,  contains  very  few  condensible 
hydrocarbons  or  tar.  It  is  therefore  an  ideal  fuel  for 
the  gas  producer. 

As  this  producer  embodies  in  the  best  way  the  fun- 
damental principles  necessary  for  the  production  of 
gas  from  solid  fuel,  it  will  be  described  here. 

Fig.  1  is  a  diagrammatic  section  of  a  Dowson  Gas 
Producer,  taken  from  "The  Gas  and  Oil  Engine," 


Fig.  I. 


by  D.  Clerk.  As  may  be  seen,  the  producer  consists 
of  a  cylindrical  casing  A,  lined  with  fire-brick,  and 
having  at  the  bottom  fire  bars  B,  above  a  closed  ash 
pit  C.  The  upper  part  of  the  generator  is  closed  by 
a  metal  plate,  on  which  is  mounted  a  fuel  hopper  D, 
having  an  internal  bell  valve,  E,  operated  from  the 
outside. 

To  begin  operations,  the  upper  cover  is  removed 
from  the  hopper  D,  the  bell  valve  is  opened ;  a  fii-e  is 
built  upon  the  bars  B,  and  air  forced  through  it  by 
the  steam  jet  N  and  the  pipe  P.  Fuel  is  slowly  added 
from  above  till  the  whole  mass  is  incandescent,  and 
fills  the  producer  to  a  depth  of  about  18  inches  at 
least.  During  this  heating  process,  gases  are  given  off 
by  way  of  the  open  hopper  and  are  ignited  there.  Care 
must  be  taken  not  to  inhale  this  gas.  (It  contains 
much  CO  and  is  very  poisonous,  but  when  burned  it 
is  harmless.)  When  the  fuel  is  incandescent  the 
inner  and  outer  valves  of  the  hopper  are  closed,  and 
the  gas  flows  by  a  pipe  through  cooling  and  scrub- 
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l>iii>r  devices,  finally  fiiuling  its  way  to  the  <ras  holder 
through  the  coko  serubbcr  forinod  within  it.  Prom 
tho  gas  holder  the  fjas  flows  throufrh  another  serubber, 
as  shown  by  the  arrow,  and  theneo  to  the  engine. 

In  1895  Renier,  a  Frenchman,  after  much  experi- 
mental work  with  a  Dowson  Gas  Prodiieer,  succeeded 
in  making  the  engine  draw  its  own  supply  of  gas 
direct  from  the  gas  generator,  without  the  use  of  a 
gas  holder.  While  this  plant  was  not  a  commercial 
success,  it  was  the  foreniiiner  of  tlie  modern  suction 
gasj  producer. 

The  Dowson  Gas  Producer  has  already  been  de- 
scribed. The  following  is  a  description  of  a  suction 
gas  producer;  the  diffcFence  between  the  two  systems 
may  be  seen  from  the  descriptions:  The  adjoining 
sketch  (Fig.  2)  shows  the  general  construction  of  this 


hand  fan  is  st(»pped  as  soon  as  the  engine  starts  work, 
;in(l  thereafter  the  whole  plant  becomes  automatic. 

During  the  suction  stroke  of  the  engine  a  vacuum 
is  set  up  in  the  engine  cylinder.  To  fill  this  vacuum 
air  and  steam  are  drawn  into  the  generator,  are  there 
turned  into  combustible  gases,  which  pass  through  the 
scrubber  to  the  engine. 

For  the  production  of  the  necessary  steam  a  water 
.supply  C  is  fixed  to  the  generator.  This  supplies 
water  to  the  vaporiser  D.  This  vaporiser  is  .just  a 
j)ipe  perforated  with  a  number  of  holes.  Every  time 
the  engine  draws  gas.  which  it  does  in  proportion  to 
the  load,  a  small  quantity  of  water  is  drawn  out  of 
the  vaporiser,  falls  on  a  quantity  of  hot  refractorj- 
material  E  in  the  casing,  and  is  there  converted  into 
.steam.    This  .steam  is  cancrht  u))  by  the  current  of  air 
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piece  of  apparatus.  To  set  it  in  operation  a  fire  is 
built  on  the  grate.  The  door  at  the  front  of  the  pro- 
ducer allows  this  to  be  easily  done.  A  quantity  of 
paraffine  waste,  or  other  combustible  material,  is  plac- 
ed inside  the  generator,  and  lighted.  Uroken  wood  is 
then  added  throiigh  thi'  hopper  at  the  to]),  and  this 
is  followed  by  coal  (uitil  a  bright  fire  is  burning.  The 
air  for  combustion  is  supplied  by  a  small  hand  fan  B. 
As  soon  as  the  fire  is  burning  brightl.v  the  water 
necessary  for  the  production  of  the  gas  is  turned  on. 

This  gas  is  tested  l)y  op(>ning  a  small  test  cock  A, 
and  applying  a  light.  If  the  gas  burns  with  a  blue 
flame  it  is  ready  for  u.se.  The  gas  is  then  allowed  to 
enter  the  scrubber  B,  and  to  pass  through  the  expan- 
sion box  to  the  engine.  Before  being  allowed  to  enter 
the  engine  the  gas  is  again  tested,  and  if  it  still  burns 
with  a  blue  flame  the  engine  may  be  started.  The 


drawn  in  at  the  air  valve.  The  mixture  of  air  and 
gas  pa.sses  round  the  casing  to  a  space  F  under  the 
fire  bars,  from  whence  it  is  drawn  up  through  the 
bod.v  of  incaiulesceut  fuel,  where  it  is  turned  into  gas. 
The  gas  passes  from  the  generator  through  a  water 
seal  at  the  bottom  of  the  coke  scrubber,  passes  through 
the  closely-packed  coke,  where  its  tar  and  other  im- 
purities are  extracted,  and  then  goes  to  the  engine 
e.vlinder.  A  continuous  stream  of  water  is  allowed  to 
fall  in  a  spray  over  the  coke,  whereby  the  gas  is 
cooltni  to  the  normal  temperature. 

The  theory  of  the  chemical  action  that  {^ots  on  in 
the  gas  producer  is  as  follows  :  When  air  comes  in 
contact  with  glowing  carbon  we  get,  first  of  all,  the 
burning  of  the  carbon  to  form  carbon  dioxide,  accord-  < 
ing  to  the  equation  C  +  0^  =  C0,.  Now,  carbon  at  a 
high  temperature  is  a  very  strong  reducing  agent,  so 
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when  the  CO^,  already  formed,  comes  in  contact  with 
the  mass  of  glo  ^ing  carbon  through  which  it  must  pass, 
the  CO^,  carbon  dioxide,  is  reduced  to  CO,  carbon 
monoxide,  according  to  the  equation  C  +  CO^=2CO. 
This  carbon  monoxide  is  a  combustible  gas,  veiy 
poisonous,  and  can  be  used  in  the  gas  engine. 

When  steam  comes  in  contact  with  glowing  carbon, 
it  is  reduced  by  the  action  of  the  carbon  to  CO  and  2H, 
according  to  the  equation  C  +  H^O  =      +  CO. 

The  producer  plant  last  described  is  known  as  the 
suction  plant,  because  it  is  kept  in  eontimious  opera- 
tion by  the  suction  stroke  of  the  engine.  Another 
plant  also  in  common  use  is  known  as  the  pressure 
plant.  A  well-known  example  of  such  a  plant  is  the 
Dowson  plant,  already  described.  The  chemical  re- 
actions in  this  case  are  exactly  similar  to  those  already 
described  when  dealing  with  the  suction  producer. 
The  principal  differences  betw^een  the  two  systems  are 
that  the  pressure  system  requires  a  steam  boiler  in 
which  to  generate  the  steam  required  for  operation, 
also  that  with  this  system  a  gas  holder,  in  Avhieh  to 
store  the  gas,  is  required. 

There  is  one  serious  objection  to  the  pressure  sys- 
tem which  is  not  fouud  in  the  other  system.  The  whole 
producer  is  under  pressure.  If,  then,  there  are  any 
leaks  between  the  producer  and  the  engine,  gas  will 
escape.  As  has  already  been  mentioned,  this  gas  is 
very  poisonous,  and  may  cause  the  death  of  a  careless 
operator.  The  suction  producer  is  full  proof  in  this 
respect,  because  the  pressure  in  the  system  is  less 
than  atmospheric.  If,  then,  there  are  any  leaks  in 
the  system,  all  that  can  happen  is  that  air  will  pass 
into  the  system  through  these  leaks.  AVhile  this  will 
reduce  the  eiScieney  of  the  plant,  it  can  do  no  other 
damage.  The  fact  that  no  boiler  or  gas  holder  is 
required  in  the  suction  producer  is  a  great  point  in 
its  favour,  because  simplicity  is  the  essence  of  good 
engineering,  especially  when  we  are  dealing  with 
a  machine  which  is  going  to  be  put  under  the  care  of 
men  who  have  no  engineering  knowledge  or  skill. 

It  takes  only  a  few  minutes  to  start  up  a  small  gas 
prodiicer  plant.  The  Highland  and  Agricultural 
Society  of  Scotland  made  some  tests  in  Glasgow  in 
1905,  to  ascertain  the  time  required  to  get  an  engine 
and  producer  plant  to  full  working  load,  starting 
with  the  producer  empty  and  cold.    Only  two  men 


Tbe  following-  are  the  combined  chemical  and  beat  equal  ions 
of  the  reactions  that  take  place  in  the  gas  producer: — 
C  +  H50  =  H5-+CO 

12  18  18  (i)  or  I  lb.  C  + 1.5  lbs.  H50  =  .  166  lb.  + 
2.33  lbs. CO.  Now, to  separate  r. 5  lbs  of  water  into  and  O  at 
the  same  temperature  requires  11,500  B.T.U.,  and  1  lb.  C  burn- 
ed to  CO  gives  4,400  B.T.U.  ;  therefore,  lo  turn   1.5'  jbs.  10 

water  gas  requires  other  7, 1 00  B.T.  U. ,  or  the  burning  of  '"'"^ 

4,400 

=  1.61  lbs.  of  C  to  CO,  according  to  the  equation. 

(2)  i-6i  lb.  C  +  2.15  lbs.  O  =  3.76  lbs.  CO  +  7,100  B.T.U.  ; 
therefore,  finally,  by  adding  together  equations  i  and  2  we  get 
2  61  lbs.  C  +  2. 15  lbs.  O  +  1.5  lbs.  steam  =  .  166  lb.  H  +  6.C9  lbs. 
CO.    Now,  the  heat  in  a  lb.  H  =  69,000  B.T.U.  ; 

therefore  .166  lb.  H.,  =  11,400  B.T.U. 

also,     6.09  lbs.  CO.=26,4oo  B.T.U. 
or  2.61  lbs.  C  give  a  gas  with  37,800  B.T.U. 

I  lb.  O  gives  a  gas  with  14,500  B.T.  U.  =  the  calorific  value  of 
the  fuel.  Again,  i  lb.  H.,  occupies  180  cu.  ft.,  so  .166  lb.  H 
occupies  29  cu.  ft.  I  lb.  CO  occupies  186  cu.  ft.,  so  6.09  lbs. 
CO  occupies  77.8  cu.  ft.  or  the  eas  from  i  lb.  carbon  occupies 
106.8  cu.  ft.  and  has  14,500  B.T.U.  ;  therefore,  the  calorific 
value  of  our  producer  gas  is  [36  B.  T.  U  per  cu.  ft.  In  praclice, 
12.5  lbs.  coal  give  1,0  )o  B  T.U.,  and,  with  coal  at  $6  per  ton, 
1,000  cu.  ft.  gas  costs  1.74  cents.  Lighting  gas  from  the  city 
mains  costs  about  60  cents  per  1,000  cu.  ft.,  and  its  calorific 
value  is  only  four  times  as  high  as  that  of  producer  gas, 


were  allowed  to  start  each  x)lant  on  trial.    The  results 
were  as  follows : 

Capa- 
city of    Time  to 
Builder  of  Plant.  Plant.      start.  Eemarks. 

B  HP. 

Campbell  Gas  Engine  Co.  18  13  min. 
Campbell  Gas  Engine  Co.  8  17%  min. 
Crossley  Bros   24      15%  min. 

Industrial  Engineering  Co.    10      .  .     min.  Started    but  was 

compelled  to  stop 
because  water  was 
shut  off  at  main. 

National  Gas  Engine  Co.  20  48  min  Excessive  time  caus- 
ed by  defective  ig- 
niter. 

National  Gas  Engine  Co.  10  15%  min. 
Messrs.  Tangyres  Ltd.  .  .  21  16  min. 
Messrs.  Tangyres,  Ltd...    12     12%  min. 

These  tests  were  all  made  starting  with  the  pro- 
ducer cold.  The  average  value  for  a  small  plant  is 
about  25  minutes.  But  in  actual  practice  the  fire  is 
banked  up  when  the  producer  is  not  in  operation,  as, 
for  instance,  when  it  stands  over  night.  When  this 
is  done  the  engine  can  be  running  in  about  seven 
minutes  from  the  start.  According  to  Mr.  J.  Emer- 
son Dowson,  the  stand-by  losses  due  to  this  banking 
up  of  the  fire  amount,  in  a  moderate-sized  plant,  to 
about  three  pounds  of  coal  per  hour. 

Comparison  of  Steam  and  Producer  Plants. 

Dealing  Avith  efficiency,  the  adjoining  diagram 
shows  very  clearly  the  values  obtained  from  three 
characteristic  plants. 

Column  1  shows  how  the  heat  is  used  up  in  a  mod- 
ern steam  plant  of  250  H.P.  The  total  heat  contained 
in  the  coal  was  952  B.  T.  U.  Of  this  there  is  a  loss  in 
conversion  of  20  per  cent.,  much  of  the  heat  in  the 
fuel  passing  up  the  chimney.  There  is  a  further  loss 
of  10  per  cent,  in  the  feed  pump,  in  condensation,  and 
in  radiation.  Of  the  remaining  70  per  cent,  57  per 
cent,  is  lost  in  the  engine  exhaust;  and  after  making 
an  allowance  for  friction  losses,  we  find  that  out  of 
a  total  of  100  per  cent.,  only  10  per  cent,  is  converted 
into  actual  work. 

While  this  value  of  10  per  cent,  may  be  obtained 
in  test,  in  actual  ever.yday  practice  the  efficiency  will 
be  still  less. 

Column  2  shows  how  the  heat  is  used  up  in  a  pres- 
sure producer  plant  of  250  H.P.  There  is,  first  of 
all,  a  loss  of  25%  per  cent,  in  radiation,  in  ashes,  in 
gas  coolers,  and  in  steam  boiler.  Of  the  74i/>  per  cent, 
which  goes  forward  to  the  engine,  33.2  per  cent,  is 
lost  in  cooling  the  engine  cylinder,  20  per  cent,  is 
lost  in  exhaust,  and  after  allowing  for  friction  we 
find  that  18  per  cent,  of  the  available  heat  is  given  as 
actual  work  in  this  system. 

Column  3  shows  the  distribution  of  the  losses  in  a 
40  H.P.  suction  producer  system.  -It  may  be  taken 
for  granted  that  the  losses  in  a  250  H.P.  system  will 
be  smaller.  Of  the  total  heat  in  the  coal  89  per  cent, 
is  transferred  in  the  gas  to  the  engine  cylinder.  After 
deducting  engine  losses,  as  in  the  last  case,  we  find 
that  23  per  cent,  of  the  available  heat  is  transferred 
into  mechanical  work.    The  efficiencies  then  are  as 

follows  : 

Steam,  10  per  cent. ;  pressure  producer,  18  per 
cent. ;  suction  producer  plant,  23  per  cent. 

There  are  one  or  two  other  points  worthy  of  men- 
tion while  dealing  with  the  efficiency  question.  In  a 
small  steam  plant  the  loss  due  to  bad  stoking  is  often 
quite  considerable ;  in  a  producer  plant  there  is  verj^ 
little  such  loss. 
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^Vitll  rogard  to  stand-by  losses,  as  before  ineii- 
tioiied,  these  are  about  three  pounds  of  coal  per  hour 
in  a  moderate-sized  producer  plant,  whereas,  accord- 
ing to  results  obtained  by  ^Tr.  DoAvson,  this  loss  is 
about  71.5  pounds  of  coal  per  hour  in  a  steam  plant 
of  the  same  size.  When  "vve  consider  that  most  plants 
are  idle  for  about  09  hours  every  week,  we  see  how 
great  will  be  the  difTerence  in  coal  liiil  due  to  stand- 
by loss. 

This  loss  is  small  in  producer  plants  Ix'cause,  since 
very  little  air  is  passing  through  the  fire,  when  the 
fire  is  banked  up  in  the  gas  generator  that  piece  of 
apparatus  is  turned  into  slow  combustion  furnace. 

With  regard  to  the  efficiencies  mentioned  on  the 
last  page,  there  is  a  point  of  great  practical  interest 
which  is  too  often  overlooked.  When  we  say  that  the 
efficiency  of  a  steam  plant  is  10  per  cent.,  while  that 
of  a  gas  producer  plant  is  23  per  cent.,  we  mean, 

Diagram  showing 

HOW  THE  Heat  in  i  lb.  of  Coal  is  utilized 
in  Three  Chapacteristic  Plants. 
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among  other  things,  that,  f(U"  the  work  eipiivalent  to 
10  tons  of  coal,  we  must  not  only  buy  100  tons,  but  we 
must  also  pay  for  the  labor  of  handling  this,  and 
also  for  storage  space.  With  the  producer  plant  the 
calculations  are  made  only  on  23  tons  of  coal.  A 
similar  relation  holds  in  the  disposal  of  the  ashes. 

Dealing  now  with  the  prol)leni  of  fluctuating  loads, 
tlic  roUowing  test  was  made  on  a  suction  producer 
plant  l)y  Messrs.  Crompton  &  Company,  Limited,  of 
London,  England.  A  gas  engine  was  run  for  four 
hours  with  a  load  of  10  II.P.,  then  a  load  of  SO  II.P. 
was  thrown  on  suddenly.  The  plaiil  iiniuediately  re- 
sponded, and  hardly  a  flicker  was  noticed  in  the 
lights  supplied  from  this  engine.  It  is  to  be  borne  in 
mind  also  that  this  was  done  without  the  use  of  a 
gas  holder.  This  can  be  done  by  any  well-designed 
prodiu^er  plant,  and  is  a  performance  that  an  engine 
work'ing  from  a  steam  boiler  would  find  very  hard  to 
beat. 

Coming  now  to  the  problem  of  attendance.    It  is 


found  that  a  complete  [jroducer  and  gas  engine  of  100 
B.  H.P.  capacity  requires  the  labor  of  one  man  for 
two  hours  each  day,  to  keep  it  in  first-cla.ss  running 
condition.  Everyone  who  has  nin  a  steam  boiler  and 
engine  plant  knows  the  troubles  that  are  constantly 
turning  up.  The  sanitary  authorities  complain  that 
so  much  smoke  is  being  thrown  into  the  air,  or  the 
injector  fails  to  operate,  and  the  water  begins  to  creep 
down  in  the  water  gauge.  The  boiler  has  to  be  clean- 
ed out  twice  a  year;  there  is  a  large  amount  to  be  paid 
for  insurance,  for  inspection,  for  wear  and  tear  of 
fire  bars  and  other  fittings,  for  the  repair  of  leaks  in 
.joints  cau.sed  by  the  high  pres.sure  of  the  whole  sys- 
tem, and,  finally,  there  is  the  knowledge  that  some 
day  the  whole  plant  may  take  it  into  its  head  to  go 
out  by  the  roof. 

Contrast  with  this  the  gas  producer.  It  is  clean 
and  efficient,  there  is  very  little  water  to  handle 
(three-quarters  of  a  gallon  per  B.  H.P.,  a  .steam  plant 
requires  four  gallons  per  B.  H.P.),  and  very  little 
attention  required.  The  whole  system,  except  the 
engine  is  subject  to  pressures  of  only  a  few  pounds 
I)er  square  inch.  There  is  no  chimney  to  build  and 
maintain,  nor  is  there  any  smoke  nuisance.  When  the 
facts  are  considered  that  the  system  is  cheap  to  instal, 
and  also  cheap  to  operate,  one  has  to  wonder  at  the 
slow  growth  of  the  gas  producer  industry  compared 
with  what  it  might  be. 

It  has  been  argued  against  the  producer  plant  that 
gas  engines  are  not  very  good  for  the  operation  of 
electric  generators.  As  an  example  to  contradict  this 
statement,  in  Grenada,  Spain,  three  single  cylinder 
gas  engines  were  installed,  rated  at  80  B.  H.P.  each. 
These  engines  drive  alternators  in  parallel,  and  have 
supi)lied  the  whole  city  with  light  for  the  la.st  two 
years.  Now,  there  are  gas  engines  on  the  market  in 
wliich  the  problem  of  balancing  has  been  very  care- 
fully d(>alt  with.  If  the  result  mentioned  above  could 
he  (il)tain('d  with  single  cylinder  engines,  there  should 
1)1'  no  (liflienlt.v  in  ol)taining  satisfactory  operation 
from  tlie  modern  three  cylinder  engines. 

'i'hc  fdUowing  is  taken  from  Dr.  Oskar  Nagel : 

Several  years  of  experience  have  showii  that  the 
gas  jiower  ])lants  are  fully  as  reliable  as  the  best 
steam  plants,  and  have  the  advantage  of  much  greater 
economy.  The  following  table  of  results  of  plants 
built  in  Austria  and  Germany,  on  the  Koerting  sys- 
Icin.  l)ears  out  his  statement.  It  is  to  be  noted,  with 
regard  to  these  results,  that  the  plants  are  small,  and 
were  working  oidy  a  short  time  each  day.  and  that 
staiul-by  h)sses  are  taken  into  account. 

Lubric.  Cotton. 

K.  W.  per  oil  per  watts  per 

K.  W       K.  W  .        H.  P. 
Place.  K.  W.  hrs.    lb.  coal.      hour.        hour.  Capacity. 

("liuisthal   219,150  .36  5.6  ..5.58  100 

Cran.seo   51,847  .36  5.62  .558  100 

Noumarkt   125,076  .37  7.22  .442  80 

Nouro.le   119,800  .24  3.03  1.42  160 

Kvii'hpnbach    49,437  .3  6.20  .50  60 

S^>h(-rli<Min   95,326  .36  7.36  3.50  100 

Schoonbercr   58,514  .35  12.8  1.30  80 

Soluvctz   .'   82,312  .398  4.S1  1.06  160 

Walscronlo   60,352  .32  8.24  2.03  70 

Wionemlen   71.828  .24  6.97  1.98  160 

Karlsrube   70,766  .45  5.14  1.08  100 

Werden   102,716  .36  6.07  2.99  90 

A  few  facts  and  figures  at  this  point  should  prove 
of  interest. 

A  small  joiner  shop  was  driven  by  a  30  H.P.  motor. 
This  motor  was  replaced  by  a  60  H.P.  suction  pro- 
ducer plant,  built  by  the  National  Gas  Engine  Com- 
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pany.  The  electric  drive  cost  $13.20  per  week.  The 
same  work  was  done  by  the  producer  at  $2.88  per 
week  for  fuel,  $5.32  for  labor,  oil,  etc.,  also  interest 
on  capital  and  depreciation.  This  shows  a  net  sav- 
ing of  $6  per  week.  It  also  shows  that  the  gas  engine 
is  going  to  be  a  keen  competitor  of  the  central  sta- 
tion (electric). 

The  National  Gas  Engine  Company  installed  two 
complete  suction  plants  in  the  south  of  Scotland,  in 
a  factory  which  had  been  buyftig  power  from  a  cen- 
tral station.  Before  the  installation  was  made  the 
engineers  in  charge  of  the  work  made  the  follow- 
ing calculation  of  probable  saving:  The  160,000  units 
of  electricity  required  per  annum,  at  SVs  cents  per 
unity,  gives  a  power  bill  of  $5,000  per  annum.  For 
the  same  power,  with  a  suction  producer,  assuming 
one  pound  coal  gives  one  B.  H.P.  hr.,  108  tons  of 
coal  per  annum  would  be  required.  At  $3  per  ton 
the  fuel  for  the  producer  costs  $324  per  annum. 
Allowing  10  per  cent,  for  interest  on  capital  and  de- 
preciation, $471  for  labor,  $120  for  oil  and  sundries, 
the  total  expenditure  is  $1,881  per  annum.  The  cost 
of  engine  and  producer  plant,  complete,  was  $6,240, 
the  electrical  equipment  cost  $3,360  for  two  dynamos, 
switchboard,  and  wiring,  or  the  total  cost  of  $9,660. 
A  saving  of  $3,119  per  annum  would  therefore  pay 
for  the  whole  plant  in  three  years. 

It  is  interesting  to  mark  the  effect  of  the  perfect- 
ing of  the  gas  producer  on  the  gas  engine  industry. 
Messrs.  Thorneycroft  &  Company,  shipbuilders,  Lon- 
don, England,  have  just  fitted  a  number  of  canal 
barges  with  suction  producer  plants  and  gas  engines. 
The  results  of  these  have  been  so  satisfactory  that 
they  are  going  to  try  them  on  coasting  and  merchant 
vessels.  The  British  Admiralty  is  making  experi- 
ments to  find  what  are  the  limitations  in  using  it  for 
naval  work. 

The  greatest  advantage  the  producer  has  for  mar- 
ine work  is  that  the  amount  of  coal  to  be  carried  is 
greatly  reduced. 

In  a  country  like  Canada,  where  farming  is  done 
on  a  large  scale,  and  Avhere  the  power  users  are  so 
scattered  as  to  prohibit  the  building  of  central  sta- 
tions for  power  and  light,  the  gas  producer  ought 
to  have  a  large  and  increasing  use.  Messrs.  Tangye, 
Limited,  of  Birmingham,  England,  have  put  on  the 
market  a  portable  gas  engine  and  producer  plant,  to 
meet  the  demand  of  the  farmers. 

About  ten  years  ago  attention  was  drawn  to  the 
fact  that  a '  large  amount  of  power  is  available  in 
gas  which  is  usually  thrown  away  from  blast  fur- 
naces. It  had  been  stated  on  good  authority  that 
468  H.P.  may  be  developed  per  ton  of  iron  produced 
per  hour.  In  the  United  States  of  America  alone 
there  were  produced  in  1905  23,000,000  tons  of.  pig 
iron.  This  is  equivalent  to  an  available  power  of 
1,225,000  H.P. 

The  chief  difficulty  to  be  overcome  in  the  use  of 
this  blast  furnace  gas  in  a  gas  engine  is  that  con- 
nected with  the  removal  of  the  large  quantities-  of 
dust  which  it  contains.  Another  difficulty  sometimes 
met  in  a  small  plant,  namely,  that  the  gas  is  very 
variable  in  quality,  is  overcome  in  large  plants  by 
mixing  the  gas  obtained  from  several  furnaces  to- 
gether. However,  the  trouble  due  to  this  is  not  very 
great  in  a  well-designed  plant.  The  gas,  which  is  very 


hot  when  it  leaves  the  furnace,  is  usually  cooled  in 
the  process  of  extracting  the  dust. 

The  quantity  of  dust  in  the  gas  varies  greatly  with 
the  kind  of  ore  and  coal  used.  For  instance,  the 
Cockerill  Company,  Belgium,  had  a  200  H.P.  gas 
engine  running  at  their  works  in  Seraing  for  three 
years,  without  any  special  provision  being  made  for 
the  elimination  of  the  dust  contained  in  the  gas.  Dur- 
ing all  that  time  the  engine  never  had  to  be  cleaned 
on  account  of  dust,  although  it  was  running  night 
and  day. 

On  the  other  hand,  this  same  company,  at  their 
works  in  Differdingen,  experienced  trouble  right  from 
the  start  with  some  600  H.P.  engines  which  they  in- 
stalled. Investigation  showed  that  the  Differdingen 
gas  contained  four  to  five  grammes  of  dust  per  cubic 
metre  of  gas,  while  the  Seraing  gas  contained  only 
from  .25  gm.  to  .5  gm. 

Experience  shows  that  furnaces  using  hematite 
ores  give  a  gas  containing  very  little  dust,  and  what 
dust  there  is  settles  easily,  even  in  short  lengths  of 
pipe.  Oollitic  ores,  on  the  other  hand,  give  a  gas 
containing  much  dust,  which  passes  quite  readily 
"with  the  gas  through  long  lengths  of  pipe. 

There  are  two  ways  at  present  in  use  for  the  puri- 
fication of  blast  furnace  gases. 

1.  Passing  the  gas  through,  scrubbers  containing 
sawdust  or  coke  is  exactly  the  ,  same  way  as  in  done 
with  producer  gas. 

2.  The  gas  is  caused  to  pass  through  a  centrifugal 
fan.  A  jet  of  water  enters  the  axis  of  the  fan,  and 
is  driven  outwards  in  the  form  of  a  fine  spray.  This 
spray  of  water  gathers  up  all  the  dust  in  the  gas. 
This  latter  method  was  tried  in  the  Differdingen 
plant,  already  mentioned,  with  the  result  that  while 
the  gas  contained  4gms.  dust  per  cubic  metre  when 
it  left  the  furnace,  it  held  only  .25  gm.  after  passing 
through  the  fan,  and  could  then  be  used  with  suc- 
cess in  the  engines. 

The  calorific  value  of  this  gas,  as  might  be  ex- 
pected, is  very  variable.  It  may  be  taken  that  rich 
gas  means  poor  operation  in  the  blast  furnace,  while 
poor  gas  represents  good  operation  therein.  The 
average  analysis  shows  CO,  28  per  cent. ;  H,  2.5  per 
cent. ;  C02,  7.25  per  cent. ;  N.  61.3  per  cent. 

This  paper  has  been  an  endeavor  to  point  out  a 
few  of  the  merits  of  the  gas  producer.  The  subject 
can  only  be  taken  up  in  a  general  way,  because  there 
are  so  many  conditions  to  be  met  in  the  problein  of 
power  generation,  that  each  case  must  be  taken  separ- 
ately; nevertheless,  the  success  of  the  producer,  dur- 
ing the  few  years  in  which  it  has  been  developed, 
makes  a  thorough  knowledge  of  this  piece  f)f  ap- 
paratus necessary  to  anyone  who  pretends  to  be  -ap 
to  date  in  power  plant  work.  The  small,  producer 
plant  has  a  field  in  sparsely-settled  districts  which 
cannot  be  as  well  met  by  any  other  existing  piece;  of 
apparatus.  The  blast  furnace  engines  are  also  grow- 
ing in  popularity  as  their  operation  beconies  better 
known.  As  has  already  been  pointed  out,  there  is 
a  great  deal  of  power  going  to  waste  at  present  in 
existing  blast  furnaces.  If  the  whole  ox  the  power 
from  Niagara  was  utilized,  it  would  only  give  three 
times  the  H.P.  that  is  thrown  away  by  the  blast  fur- 
naces of  the  United  States  of  America  alone.  From 
these  facts  one  is  encouraged  to  believe  that  the  gas 
engine  industry  has  a  bright  future  before  it,  now 
that  the  gas  producer  has  proved  to  be  a  commercial 
success. 
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There  is  consideriibly  more  to  the  speed  controlling 
nieehanisin  of  a  turbine  than  may  be  correctly  in- 
clndetl  nnder  the  term  "governor."  There  is  first 
the  speedgate.  an  adjustable  opening  or  series  of 
openings  admitting  Avater  to  the  running  wheel,  the 
form  of  -which  depends  upon  the  type  of  water  wheel 
to  Avhieh  it  is  to  be  applied. 

As  far  as  efficiency  is  concerned,  it  is  seldom  that 
the  85  per  cent  attainable  with  the  old,  slow-moving 
overshot  wheel  is  surpassed,  a  more  usual  efficiency 
for  the  best  modern  wheels  being  80  per  cent.  But 
the  size  and  speed  of  the  overshot  wheel  render  it  un- 
suited  for  modern  requirements,  where  the  main  de- 
mand is  for  higli  speed  wheels  to  drive  electric  gener- 
ators. For  this  purpose  only  two  types  of  water 
wheel  arc  now  in  general  use,  the  inward  flow,  down- 
ward discharge  turbine,  commonly  known  as  a  Fran- 
cis turl)ine,  and  the  tangential  or  impulse  wheel  in 
which  the  water  is  projected  on  to  the  buckets  in  ore 
or  several  jets  of  small  section.  The  Francis  turbine 
may  be  built  for  heads  up  to  300  to  400  feet,  while 
the  tangential  wheel  is  suited  for  heads  of  about  50 
to  1,000  feet  and  over. 

Whatever  type  is  used  the  speed  gate  should  be  so 
constructed  as  to  keep  the  direction  of  the  jet  as 
constant  as  possible  at  all  loads,  for  the  wheel  buckets 
may  be  quickly  worn  if  the  jet  strikes  them  at  a 
wrong  angle.  It  is  necessary  for  a  high  efficiency 
that  changes  of  guide  section  should  be  made  as 
gradiially  as  possible.  A  rectangular  nozzle  with  a 
hinged  tongue,  or  a  conical  nozzle  with  a  central 
spindle  (known  as  a  "needle  nozzle")  make  good 
speed  gates  for  the  tangential  wheel,  while  the  Fran- 
cis wheel  is  best  supplied  with  a  wicket  gate,  the 
guide  blades  turning,  and  thus  acting  as  gates  as 
Avell  as  guides.  It  is  true  that  a  w'icket  gate  is  more 
easily  clogged  than  the  more  simple  cylinder  gates, 
but  its  efficiency  is  higher. 

Too  much  should  not  be  expected  of  the  turbine 
builder.  It  is,  for  example,  impossible  to  make  a 
turbine  which  will  not  wear  out  within  a  short  time 
if  tliere  is  much  sand  in  the  water,  nor  can  a  turbine 
be  designed  wliich  will  nol  get  ch)gged  if  a  large 
amount  of  rubl)isli  is  allowed  to  flow  into  it.  Leaves 
or  ice  may  stop  a  wheel,  and  when  the  water  is  low, 
eels  may  produce  the  same  efTect.  Thus,  if  sand  can 
not  be  removed  from  the  water,  there  is  no  remedy 
but  to  replace  lurl>ine  wheels  when  worn  out,  and  if 
iinit'h  extraneous  matter  must  flow  thnmgh  the  wheel, 
it  is  better  to  have  a  cylinder  gate  than  a  wicket  gate 
and  to  sacrifice  (>f^ciency  for  the  sake  of  certainty 
of  operation. 

I'x'tween  govei'iiing  a  wa1(>r  wheel  and  an  engine 
the  great  difference  is  that  in  the  latter  the  power 
required  to  change  the  point  of  cut-off  is  compara- 
tively small,  while  in  the  former  the  power  required 
to  mov(>  the  heavy  speed  gate  may  be  as  great  as 
tlial  of  the  turbine  itself  owing  to  inertia  of  the 
working  fluid. 

It  is  therefore  rarely  po.ssible  with  a  turbine  to 
effect  the  regulation  directly  by  the  force  of  the  fly- 
balls  or  other  force  depending  directly  upon  the 
speed.    The  flyballs  must  set  in  operation  a  force 


great  enough  to  move  the  speed  gate.  Various  kinds 
of  i)urely  mechanical  arrangements  have  been  tried, 
I)ut  the  "hydraulic"  relay  has  proved  to  be  the  most 
sensitive  and  satisfactory.  The  flyball  governor  merely 
oiM-rates  a  valve  which  admits  a  fluid  under  pres.sure 
to  the  relay  cylinder,  in  which  there  is  a  piston  con- 
nected with  the  speed  gate.  It  will  be  seen  that  the 
governor  may  be  made  very  light  and  sensitive,  since 
the  power  required  of  it  is  very  small.  Either  water 
or  oil  may  be  used  as  fluid  in  the  governor  cylinder 
and  valve  chest.  If  a  sufficient  supply  of  pure  water 
under  pressure  is  at  hand,  that  will  prove  the  more 
convenient,  though  it  will  almost  always  be  neces- 
sary to  provide  a  filter  ff)r  even  the  purest  water, 
such  a  filter  being  so  designed  that  it  may  be  cleaned 
during  operation.  If  oil  is  used,  the  pressure  must, 
of  course,  be  produced  artificially,  but  the  oil  pres- 
sure relay  has  the  advantage  that  it  will  not  freeze. 

"Hunting"  or  "racing"  is  the  greatest  trouble 
with  sensitive  governors.  It  is  an  oscillation  on  each 
side  of  the  proper  position,  caused  by  over-regula- 
tion. This  may  be  remedied  by  arranging  the  gov- 
erning mechanism  so  that  any  movement  to  their 
side  of  a  predetermined  middle  position  will  set  up 
a  force  in  opposition  to  this  movement,  thus  tending 
to  bring  the  whole  mechanism  more  quickly  back  to 
the  normal  position. 

There  in  another  detail  of  a  turbine,  which,  while 
not  actually  a  part  of  the  governing  apparatus,  yet 
depends  upon  it.  The  rise  of  pressure  in  the  penstock 
bringing  water  to  the  turbine  when  the  speed  gate  is 
shut  will  depend  upon  the  quickness  of  action  of  the 
governor.  The  better  the  governor,  the  more  neces- 
sary does  it  become  to  supply  a  relief  valve,  opened 
l)y  the  governor  at  the  same  instant  that  it  closes  the 
speed  gates,  and  which  then  gradually  and  automati- 
cally closes.  Of  course  this  does  not  take  the  place 
of  a  standpipe  to  prevent  too  great  a  reduction  in 
pressure  when  the  speed  gate  is  suddenly  opened. 

Coming  now  to  the  results  which  may  be  expected 
in  the  way  of  speed  regulation,  it  should  be  born  in 
mind  that  the  speed  variation  caused  by  a  sudden 
change  of  load  will  depend  upon  the  weight  of  the 
revolving  ])arts  as  well  as  upon  the  governor.  But  it 
may  be  said  that  an  average  readily  attainable  re- 
sult is  holding  the  change  of  speed  due  to  a  sudden 
change  of  load,  from  no  load  to  full  load  down  to  10 
])er  cent.,  in  addition  to  4  per  cent,  due  to  a  gradual 
change  of  load.  Better  results  than  this  have  been 
attained  in  special  ca.ses.  as,  for  example,  the  iiote- 
worthy  tests  of  hydraulic  governor  made  by  the  Nia- 
gara Falls  Power  Company  in  ^lay,  1901.  where  the 
(•hangi>  of  speed  due  to  a  sudden  variation  of  load  of 
10(1  per  cent,  was  oidy  3.8  per  cent. 

A\  the  same  time  a  most  interesting  comparison 
was  made  between  the  mechanical  governors  then  in 
use  and  the  new  hydraulic  governor.  Five  turbines, 
each  supplied  with  a  mechanical  governor,  were  elec- 
trically connected  in  parallel,  and  it  was  found  that 
wluMi  a  sixth  turbine,  controlled  by  a  hydraulic  gov- 
ernor, was  added,  the  speed  variations  were  reduced 
to  <mly  about  one-third  of  what  they  had  been  be- 
fore.   In  other  words,  the  one  hydraulic  governor 
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threw  the  five  mechanical  governors  out  of  action, 
and  alone  governed  the  six  turbines. 

Be  it  not  understood  from  this  specific  case  that 
no  good  mechanical  water  wheel  governors  exist. 
There  are  governors  in  which  centrifugal  displace- 
ment of  weights  ingeniously  transmitted  to  the  gate 
by  effect-multiplying  mechanism  does  efficiently  con- 
trol turbines  of  the  inward,  downward  and  outward 
flow  type,  but  it  is  only  recently  that  they  have  been 
brought  to  high  efficiency. 

In  general  it  may  be  said  that  governing  accurately 
without  sacrificing  a  large  amount  of  water  is  diffi- 
cult, and  that  efficiency  of  regulation  requires  an 
exact  adaptation  of  means  to  the  special  case  in  hand. 
For  instance  a  small  alteration  in  length  or  diameter 
of  the  supply  pipe  has  been  known  to  completely 
destroy  the  accuracy  of  a  governor  which  had  been 
perfectly  reliable  before  the  change;  and  it  is  well 
established  that  with  impulse  wheels  the  kinetic 
energy,  hence  the  speed,  increases  up  to  a  certain 
point  as  the  gate  is  closed  from  full  opening  and 
conversely  decreases  as  the  gate  is  opened  wider. — 
Electrical  Record. 


CARE  OF  SPARK  COILS. 

Ignition  mechanism  at  best  is  of  delicate  construc- 
tion and  requires  considerable  attention.  Of  the 
mechanism  the  spark  coil  is  an  important  part,  and 
one  of  the  first  considerations  it  should  receive  is  to 
keep  this  coil  in  a  dry  place.  This  does  not  necessarily 
mean  to  keep  the  coils  where  they  will  get  hot,  but 
where  they  do  not  get  damp.  As  the  pressure  of 
the  jump  spark  is  so  high  that  the  current  will  run 
along  a  little  streak  of  moisture  almost  as  well  as  on 
a  wire,  and  though  it  tends  to  dry  up  the  moisture 
in  so  doing,  it  sometimes  carbonizes  the  wood,  and,  as 
woof]  is  a  conductor  when  blackened  by  heat,  another 
path  is  made  for  the  ciirrent.  On  lavmches,  especially, 
too  much  care  cannot  be  taken  to  have  a  good  place 
for  the  coil  and  bath  battery.  - 

When  using  a  series  of  dry  batteries,  do  not  use  over 
6  dry  cells,  or  3  cells  of  storage  batteries.  If  the  coil 
does  not  work  with  this  number  of  cells  in  good  con- 
dition, there  is  something  wrong,  and  increasing  the 
size  of  the  battery  would  only  burn  out  the  contact 
points,  without  helping  the  secondary  spark  mater- 
ially. 

There  is  a  tendency  among  gas  engine  operators  to 
set  the  vibrator  spring  too  tight,  so  as  to  get  a  good, 
big  spark.  When  the  spark  is  tested  in  air  at 
atmospheric  pressure,  it  will  seem  big  enough  to  fire 
almost  anything,  but  as  a  matter  of  fact  it  will  skip 
and  bother  on  a  quick  moving  engine.  What  is  wanted 
for  successful  running  is  a  quick  and  sure  spark  that 
will  get  there  just  when  it  is  needed  and  every  time. 
This  kind  of  a  spark  is  usually  a  small  one,  and  the 
adjustment  to  secure  it  is  given  in  the  following  by 
E.  Q.  Williams,  in  the  Scientific  American: 

Draw  back  the  vibrator  screw  until  it  does  not  toucli 
the  spring,  then  set  the  spring  so  that  the  iron  head 
is  from  1-16  to  1-8  inch  from  the  core.  Bring  the 
screw  up  until  it  touches  the  spring  lightly  and  start 
the  engine.  If  it  skips  any  try  adjusting  the  screw 
a  little  tighter,  but  leave  the  spring  just  as  weak  as 
possible  and  not  have  the  engine  skip.   In  this  way 


the  engine  will  run  at  its  highest  speed,  and  the  bat- 
teries will  last  much  longer.  The  current  can  be  fre- 
quently increased  to  three  or  four  times  the  amount 
a  coil  should  take  by  merely  setting  the  spring  stifi' 
and  getting  a  big  spark.  On  the  other  hand,  there  is 
danger  of  getting  it  too  weak,  so  that  when  the  engine 
stops  the  vibra'tor  spring  will  not  touch  the  contact 
screw  and  the  engine  will  not  start. 

►Sometimes  the  wire  becomes  broken  inside  the  in- 
sulation and  may  give  considerable  trouble  in  locat- 
ing it.  Usually  the  wires  break  where  they  are  moved 
or  bent  most,  as  at  the  commutator,  or  where  there 
is  a  great  deal  of  vibration.  The  broken  place  can 
be  located  by  bending  and  pulling,  as  the  wire  will  be 
very  much  weaker  and  more  limber  in  the  broken  spot. 
Some  operators  take  another  piece  of  wire  and  jump 
the  affected  wire.  In  this  way  the  break  can  soon  be 
found  and  the  defective  wire  replaced  or  repaired. 

To  reduce  the  number  of  wires  to  the  engine,  spark 
coils  usually  have  one  terminal  of  the  secondary 
grounded,  and  when  the  coil  ceases  to  spark  or  breaks 
down,  it  frequently  happens  that  by  changing  this 
ground  to  the  other  secondary  terminal  and  putting 
the  plug  wire  on  the  terminal  that  was  grounded  the 
coil  will  work  as  well  as  ever  and  run  for  a  long  time. 

See  that  the  secondary  or  plug  wires  do  not  come 
in  contact  with  a  hot  pipe  or  cylinder,  for  if  they  do, 
or  if  they  are  even  near  enough  to  become  hot,  they 
are  sure  to  give  trouble  sooner  or  later.  When  the 
wire  is  too  near  the  cylinder,  block  it  up  with  a  piece 
of  wood  or  fibre,  or,  if  possible,  move  it  away  entirely, 
also  keep  oil  away  from  the  wiring,  as  oil  rots  rubber, 
which  is  the  insulation  used  to  guard  against  damp- 
ness. 

Do  not  draw  the  sparlc  out  in  the  air  to  see  how 
long  it  is.  This  strains  the  coil,  and  if  there  is  any 
weakness  it  will  be  sure  to  increase  the  trouble,  even 
though  the  coil  may  not  break  down  altogether. 

It  is  a  good  plan  to  watch  the  spark  plug,  as  well  as 
the  spark  points,  as  many  a  coil  is  blamed  on  account 
of  the  plug.  Frequentl.y  the  outside  gets  greasy  and 
dirty  enough  to  cause  the  plug  to  miss  a  spark,  or,  if 
the  plugs  are  foul,  the  spark  cannot  ignite.  It  is  thus 
advisable,  if  the  operator  desires  solid  enjoyment  from 
the  ignition  system,  to  keep  everything  clean  and 
dry. 


CANADA  ELECTRIC  COMPANY'S  IMPROVEMENTS. 

The  rapid  growth  of  the  Town  of  Amherst  and  increased 
demand  for  electric  light  and  power  liave  made  it  necessary 
that  the  Canada  Electric  Company  should  increase  their  plant. 
The  company  has  recently  placed  an  order  for  a  200  horse- 
jjower  Eobb-Mumford  boiler  and  22.5  horse-power  Robb-Arm- 
strong  Corliss  engine,  for  operating  two  75  kilowatt  Canadian 
General  Electric  Company  generators.  As  soon  as  the  increased 
plant  is  installed  the  companj'  will  operate  a  day  service  to 
meet  the  growing  demand. 


The  Board  of  Control  of  the  City  of  Winnipeg  have  obtained 
figures  showing  the  cost  of  the  power  used  monthly  for  operat- 
ing the  waterworks  and  the  street  lighting  system.  In  the 
month  of  December  last  the  cost  was  as  follows:  Street  light- 
ing, .$4,085.85;  lighting  city  buildings,  $685.20;  day  lighting 
from  Winnipeg  Electric  Railway,  $71.57;  total  for  month, 
$4,842.62.  The  cost  of  electric  current  for  the  waterworks 
was  $2,759.98.  The  City  Engineer  has  informed  the  Board 
of  Contral  that  in  addition  to  the  above  the  electric  current 
for  operating  the  new  wells  now  being  built,  if  generated  by 
steam,  will  cost  approximately  $8,000  per  month. 
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Effect  of  Armature  R.eaction  in  Synchronovis 
Motors  and  R^otary  Converters/ 

By  Mr.  B.  T.  McCormick. 


As  a  rule  in  treating  the  operation  of  synchronous 
motors  and  rotary  converters,  the  diagrams  are  con- 
structed without  reference  to  the  effect  of  armature 
reaction.  The  complete  diagram  of  the  rotary  con- 
verter or  synchronous  motor  depends  upon  the  follow- 
ing laws  : 

ist — The  vectorial  sum  of  the  generator  or  im- 
pressed E.M.F.  Eg  and  the  motor  counter  E.M.F. 
is  the  reactance  E.M.F.  E^. 

2nd — The  counter  E.M.F.  must  be  represented  as 


equals  conductors  per  phase  per  pole,  "  n  "  equals 
number  of  phases  and  "  I  "  is  the  current  per  con- 
ductor. This  applies  to  the  form  of  winding  usually 
employed  in  alternators.  For  rotary  converter  wind- 
ings better  results  are  obtained  by  calculating  the 
armature  reaction  in  direct  current  terms. 

General  SvNCHRONors  Motor  Diagram. 
The  quantities  involved  in  the  general  synchronous 
motor  diagram  are  so  numerous  and  so  interdependent 
that  one  is  at  a  loss,  when  starting  to  construct  the 


lagging  90°  behind  the  resultant  field  or  magneto 
motive  force. 

3rd — The  armature  M.M.F.  is  in  phase  with  the 
armature  current. 

4th — The  E.M.F.  component  necessary  to  balance 
the  reactance  E.M.F.  is  equal  and  opposite  to  it  in 
phase,  and  must,  therefore,  be  represented  as  leading 
the  current  in  quadrature. 

5th — The  resultant  M.M.F.,  or  that  M.M.F.  which 
when  divided  by  the  reluctance  of  the  magnetic  circuit 
gives  the  flux  per  pole,  is  equal  to  the  vectorial  sum  of 
the  M.M.F.,  due  to  the,  armature  reaction,  and  the 
M.M.F.  impressed  upon  the  fields,  as  obtained  from 
the  ammeter  readings  in  the  field  circuit. 

6th — The  total  armature  reaction  may  be  expressed 

in  ampere  turns  per  pole  as  .707  an       where  "  a  " 

•Paper  read  l->cfore  the  Montreal  Electrical  Section  ol  the  C'anailian  Society  of 
Civil  Engineers,  bv  Mr.  B.  T.  McCormick,  electrical  engineer  for  .\]lis-Chaln)ers- 
Biillock,  Limited, ^ontre.-tl. 


diagram,  to  decide  what  quantities  to  assume  as  fixed. 
We  can  always  assume  a  constant  source  of  E.M.F. 
Eg,  and  if  we  assume  the  load  the  motor  is  carrying 
and  its  losses,  we  immediately  have  the  watt  compon- 
ent of  the  current. 

It  is  a  fact  well  known  to  all  switchboard  operators 
that  with  the  given  load  on  the  synchronous  motor, 
the  power  factor  may  be  varied  over  a  certain  range 
by  altering  the  field  excitation  of  the  motor.  We  have 
to  start  with,  therefore,  the  impressed  generator 
E.M.F.  Eg  the  total  current  and  power  factor.  Lay 
off  Eg  equal  to  the  generator  E.M.F.  to  any  desired 
scale,  also  the  watt  component  of  current  O.A.  Lay 
off  the  total  current  O.I.  making  the  angle  between  it 
and  Ej,  =  0  whose  cosine  is  equal  to  the  power  factor 
which  we  have  assumed.  (See  Figure  No.  i.)  At 
right  angles  and  leading  the  current  <)o  ,  layoff  E,,  the 
reactance  voltage  which  is  the  product  of  total  current 
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and  total  reactance  in  the  circuit,  the  resistance  being 
small  in  most  cases  is  negligible.  Combining  Eg  and 
Ex  gives  Em,  the  counter  E.M.F.  of  the  motor.  Lay 
off  Xa  in  phase  with  the  current,  representing  the 
armature  reaction  to  any  desired  scale.  Lay  off  X, 
leading  the  counter  E.M.F.  90°  representing  the  ex- 
citation required  to  produce  the  counter  E.M.F.  on 
open  circuit,  as  read  from  the  no  load  saturation  curve 
of  the  synchronous  motor.  Since  the  resultant  ampere 
turns  X  is  the  vectorial  sum  of  the  field  and  armature 
ampere  turns,  the  field  ampere  turns  are  obtained  by 
subtracting  vectorially  X.^  from  X,  this  gives  Xf,  the 
field  excitation  necessary  tor  the  motor  to  operate 


therefore,  be  stated  as  a  general  principle  that  with  a 
lagging  current  on  the  synchronous  motor  the  effect  of 
the  armature  reaction  is  to  strengthen  the  field,  and  in 
that  way  decrease  the  necessary  field  excitation. 

Figure  No.  2  shows  the  synchronous  motor  operat- 
ing with  the  leading  current,  and  it  will  be  noted  that 
the  conditions  are  just  the  reverse  of  those  shown  in 
Figure  No.  i.  Here  the  reactance  volts  adds  to 
the  generator  volts  Eg,  producing  a  larger  value  of 
counter  E.M.F.  Em,  while  the  armature  reaction, 
when  subtracted  from  the  resultant  field,  leaves  an  im- 
pressed field  ampere  turns  greater  than  the  required 
resultant  field.      It  may,  therefore,  be  stated  as  a 
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under  the  assumed  conditions.  The  above  diagram 
for  any  load  on  the  motor  gives  us  the  value  of  field 
excitation  required  for  the  assumed  value  of  power 
factor.  The  various  values  of  power  factor  may  be 
assumed  and  diagrams  constructed,  and  the  results 
plotted  into  a  curve  between  field  excitation  and  total 
current,  or  field  excitation  and  power  factor. 

Figure  No.  i  shows  the  diagram  for  a  lagging 
current,  and  it  will  be  noticed  that  the  reactance 
voltage  is  in  such  a  phase  position  as  to  subtract  from 
the  generator  voltage,  resulting  in  a  smaller  value  of 
the  necessary  counter  E.M.F.  The  armature  reaction 
Xa  is  in  such  a  position  that,  when  subtracted  from 
the  resultant  ampere  turns  X,  the  field  ampere  turns 
are  smaller  than  the  resultant  ampere  turns.     It  may, 


general  principle  that  when  a  synchronous  motor  is 
operated  on  leading  current,  the  armature  reaction 
tends  to  weaken  the  field,  thus  increasing  the  neces- 
sary excitation  in  order  to  produce  the  required  result- 
ant magneto  motive  force. 

Rotary  Converters. 
In  a  rotary  converter  the  current  in  the  windings 
may  be  considered  as  made  up  of  two  components,  the 
alternating  current  flowing  into  the  rotary  converter 
from  the  line  and  the  direct  current  flowing  out  at  the 
commutator.  The  alternating  current  is  of  two  compon- 
ents,one  a  wattless  component  with  respect  to  the  coun- 
ter E.M.F. ,and  the  other  a  component  in  phase  with  the 
counter  E.M.F.  of  the  rotary.  It  is  only  that  compon- 
ent of  alternating  current  which  is  in  phase  with  the 
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counter  K.M.F.  which  is  converted  into  direct  current. 
It  may,  therefore,  be  said  that  the  power  component 
of  alternating^  current  and  the  direct  current,  since 
they  flow  in  opposite  directions,  neutralize  each  other, 
thus  producing  no  armature  reaction,  and  the  armature 
reaction  of  the  rotary  can  be,  with  a  fair  degree  of 
accuracy,  assumed  to  be  produced  only  by  the  wattless 
component  of  alternating  current. 

The  diagrams  of  the  synchronous  motor  are  applic- 
able to  the  rotary  converter  with  the  above  change  of 
armature  reaction.  The  construction  of  the  rotary 
converter  diagram  will  be  made  clear  by  the  following 
example  :  (See  figure  No.  3.)  Given  a  rotary  con- 
verter operating  on  no  load,  to  find  the  reactance 
necessary  for  a  given  compounding  at  a  given  power 
factor  of  input.  At  no  load  the  impressed  E.M.F. 
and  counter  E.M.F.  Eg  are  very  nearly  equal.  Lay  off 
O.A.,  and  extend  indefinitely,  making  angle  />  the 
angle  corresponding  to  the  required  power  factor. 
Lay  off  O.B.  90°  ahead  of  O.A.,  and  extend  indefi- 
nitely. With  Ep  as  a  centre,  and  required  counter 
E.M.F.  Em  (voltage  corresponding  to  D.C.  voltage), 
as  radius,  strike  an  arc  which  locates  point  E.  E^  then 
equals  reactance  volts.  Complete  the  parallelogram 
Em  O  E^  Ex.  Lay  off  1^  in  opposition  phase  to  Em  and 
equal  to  the  current  corresponding  to  D.C.  output. 
Erect  a  line  at  I„  perpendicular  to  OLv  This  gives  i, 
the  current  which  is  wattless  with  respect  to  counter 
E.M.F.,  and  the  only  current  producing  appreciable 
armature  reaction.  X;,  equals  this  armature  reaction 
and  OX^  equals  field  ampere  turns  necessary  to  give 
En,  on  no  load,  as  read  from  the  no  load  saturation 
curve.  Add  Xg  and  X^,  which  gives  OX,  the  resultant 
excitation  necessary.  X'  equals  excitation  necessary 
to  produce  no  load  voltage,  -  Ej,'.  Subtracting  X'  from 
X  leaves  X^.,  the  necessary  compound  ampere  turns. 
This  last  subtraction  must  be  performed  algebraically, 
and  not  vectorially.  As  soon  as  I  and  E^  are  known, 
the  reactance  which  must  be  inserted  in  the  line  can  be 
calculated.  The  above  diagram  may  be  constructed 
by  using  either  alternating  current  or  direct  current 
quantities,  but  whichever  quantities  are  chosen  must 
be  used  throughout  the  diagram.  The  alternating 
voltages  can  be  reduced  to  direct  current  voltages  by 
dividing  by  .612,  while  alternating  current  amperes 
can  be  reduced  to  direct  current  amperes  by  multiply- 
ing by  1.06. 

Figure  No.  4  shows  the  application  of  the  foregoing 
methods  to  the  determination  of  the  "  V  "  curve  of  the 
synchronous  motor.  The  motor  has  six  poles,  with 
2,500  field  turns  per  pole,  and  324  armature  coils  of 
one  turn  each.  The  "  V  "  curve  was  taken  with  a  re- 
actance of  .0416  ohms  in  each  leg,  and  the  A.C.  volt- 
age was  kept  constant  at  360  volts.  As  the  curve  was 
taken  at  no  load,  the  power  factor  is  so  low  in  all  cases 
that  it  is  not  necessary  to  lay  out  the  diagram,  as  all 
vectors  with  which  we  have  to  deal  will  lie  so  nearly  in 
phase  with  those  with  which  they  add  or  subtract  that 
the  operations  can  be  performed  algebraically  instead 
of  vectorially.  All  the  values  will  be  considered  in 
A.C.  terms.  We  will  first  take  the  200  ampere  point 
for  leading  current — the  reactance  voltage  E^  =  200  x 
.0416  V3  ^  '4-35'  factor  s^'3  being  used  to  change 
reactance  volts  from  volts  per  leg  to  volts  across  lines. 
With  the  leading  current  reactance  volts  will  add 
directly  to  the  generator  E.M.F.  This  gives  E^  =360 
X  I4'35  =  374'35'  which  corresponds  on  the  no  load 


saturation  curve  to  5.'^  field  amperes.  Since  the 
rotary  converter,  when  considered  from  the  standpoint 
of  a  D.C  machine,  is  a  six  circuit  winding,  the  current 
per  conductor  in  D.C.  terms  would  be  200  x  1.06 
divided  by  6.  This,  when  multiplied  by  the  total 
number  of  turns,  324,  and  divided  by  the  number  of 
poles,  will  give  the  ampere  turns  armature  reaction 
per  pole. 

200  X  1.06  X  324 

■'^.1  =  — 2 — 7  =  .76  amps,  expressed  in  terms 

6  X  6  X  2500 

of  field  amperes,  in  which  the  2,500  appears  in  the 
denominator  to  reduce  to  field  amperes.  This  arma- 
ture reaction  will  weaken  the  field,  and  require  an 
excitation  of  5.9  plus  .76  =  6.66  amperes. 

Checking  the  above  for  lagging  current  E^  =  360 
minus  14.35  =  34565.  This  corresponds  to  no  load 
excitation  of  4.5  amps.  X.,  as  before  equals  .76  and 
X,  3.74  amperes.  As  it  will  be  seen,  the  two  above 
points  coincide  very  closely  with  the  curve  which  re- 
presents values  actually  observed  on  test. 


LACKING  IN  EFFICIENCY. 

London,  Eng.,  has  two  telephone  systems.  One  is 
owned,  controlled  and  operated  by  the  Post  Office 
Department.  The  other  belongs  to  the  National  Tele- 
phone Company.  The  rates  charged  by  both  systems 
are  identical,  and,  moreover,  the  systems  are  inter- 
changeable, that  is,  it  does  not  cost  a  Post  Office 
subscriber  any  more  to  call  up  a  National  subscriber 
than  it  does  for  a  connection  with  another  Post  Office 
subscriber.  The  competition  between  the  two  systems 
is  confined  merely  to  efficiency  of  service.  On  the  31st 
December,  1902,  the  end  of  the  first  year  of  competi- 
tion, the  National  had  in  their  London  system  40,759 
more  stations  than  the  Post  Office  system.  At 
the  end  of  last  year  the  National  Company  had  44,000 
more  stations  than  the  Post  Office,  an  increase  during 
five  years  of  3,241  stations.  Vet  there  were  those  who 
prophesied  when  the  Post  Office  decided  to  go  into 
the  telephone  business  that  it  meant  the  ruination  of 
the  National  Company. 

The  lesson  is  plain.  The  Government  managed 
undertaking  cannot  compete  on  even  terms  with  the 
privately-owned  and  managed  concern.  The  job  of  the 
Government  employer  does  not  depend  upon  the  attain- 
ment of  results  ;  that  of  the  private  company  does. 
The  consequence  is  that  he  is  up  and  doing  while  the 
Government  employee  is  counting  the  hours  to  the  next 
pay-day.  There  are  but  few  services  in  which  effici- 
ency is  as  important  as  in  the  telephone  service. 
Everywhere  it  has  been  tried  Government  management 
is  marked  by  a  standard  of  efficiency  lower  than  would 
be  tolerated  by  a  private  concern. — Montreal  Gazette. 


PAINT  FOR  SWITCHBOARDS. 

The  Western  Electrician  gives  the  following  answer 
to  an  enquiry  for  some  non-conductive  black 
enamel  or  compound  suitable  to  paint  an  old  iio-volt 
slate  switchboard  : 

"Any  hydro-carbon  paint  which  has  the  right  con- 
sistency to  give  a  good  surface  should  be  satisfactory 
for  this  purpose.  In  other  words,  a  paint  which  has 
the  proper  'body'  and  which  will  'run'  fairly  well 
when  applied  on  the  cold  slate  should  be  sought.  An 
ordinary  air-drying  black  japan  is  frequently  used  for 
this  purpose.  Insulating  paints  are  to  be  had  from 
the  manufacturers  and  from  dealers  in  electrical 
supplies." 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

-I  Questions  should  be  confined  to  subjects  of  general  interest.  Those  pertain 
jng-  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 
questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.    In  all  cases  the  names  of  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Can  yon  tell  me  how  the  current 
is  fed  into  the  ears  in  New  York  City,  on  the  under- 
ground, surface,  and  elevated  railways,  and  what 
system  of  control  and  braking  is  used? 

Answer. — The  systems  used  in  the  subway  and  the 
overhead  lines  in  New  York  are  identical.  An  insu- 
lated third  rail  is  mounted  adjacent  to  the  tracks,  and 
the  current  is  collected  from  this  rail  by  means  of 
shoe  contacts,  passed  through  the  motors  and  de- 
livered to  the  track,  which  acts,  of  course,  as  the 
return  circuit.  In  the  five  or  six  car  train,  which  is 
a  standard  length,  there  are  usually  three  motor  cars, 
each  carrying  a  four-motor  eqtiipment.  Trains  are 
made  up  of,  first  a  motor  car,  and  then  a  car  with- 
out motors,  and  so  on  through oiit  the  entire  train. 
When  an  even  number  of  ears  are  used,  it  is  also  cus- 
tomary to  make  the  last  car  a  motor  car.  Each  car 
which  carries  a  motor  is  equipped  Avith  an  electrically 
operated  controller,  which  in  turn  is  operated  by  the 
master  controller  located  in  the  first  car.  There  is 
a  master  controller  in  every  power  car,  but,  with  the 
"multiple  imit"  system  of  control,  the  entire  train 
can  be  controlled  from  any  point.  Air  brakes  are, 
of  course,  used  on  every  car,  the  power  cars  carrying 
a  motor-driven  compressor  to  supply  the  necessary 
air.  The  brakes  are  extremelj^  powerful,  and  it  is 
possible,  therefore,  to  bring  a  heavy  train  to  a  dead 
stop  within  a  very  short  distance.  The  distribution 
of  motor  cars  in  a  train  also  makes  a  high  rate  of 
acceleration  possible,  and  to  the  combination  of  these 
two  features  is  due  the  remarkably  quick  service 
which  is  obtained  in  New  York,  that  is  to  say,  very 
little  time  is  taken  for  the  stopping  and  starting  of 
trains.  On  the  surface  roads,  the  old  cable  systems 
have  been  done  away  with  entirely,  and  the  stand- 
ard electric  cars  have  replaced  them.  The  overhead 
trolley  is,  of  course,  prohibited,  and  hence  the  conduit 
system,  has  been  adopted.  The  conduit  is  practically 
the  old  cable  slots,  with  necessary  modifications  for 
on  electrical  system.  A  "plough"  is  carried  on  the 
bottom  of  each  car,  and  runs  through  the  slot  in  the 
surface  down  into  the  conduit.  The  plough  carries 
two  shoes,  which  make  contact  with  two  insulated 
tee  rails,  one  rail  being  the  positive  and  the  other 
the  negative.  In  this  way  a  complete  metallic  cir- 
cuit is  provided,  and  the  tracks  and  earth  are  not 
used  as  conductors.  This,  of  course,  gives  a  system 
that  will  not  produce  electrolytic  damage,  which,  as 
is  well  known,  is  an  extremelj'  serious  matter  in  New 
York  City.  The  slot  through  which  the  plough  runs 
is  very  narrow,  and  is  deep  enough  to  prevent  any 
contact  being  made  with  either  tee  rail  from  the 
surface,    This  at  one  time  was  a  decided  drawback 


to  the  system,  inasmuch  as  various  persons,  either 
through  malice,  or  for  some  other  reason,  were  in 
the  habit  of  inserting  narrow  strips  of  iron  down 
the  slot  and  making  contact  with  the  tee  rails,  thus 
l»roducing  short  circuits.  The  more  modern  construc- 
tion, however,  as  stated  above,  makes  this  impossible. 
Considerable  difficulty  was  experienced  at  fir.st 
through  water  in  the  conduits,  but  improvements  in 
the  methods  of  mounting  the  tee  rails,  and  the  pro- 
viding of  good  drainage,  have  practically  done  away 
with  the  trouble.  Instances  are  on  record  where  con- 
duits have  been  completely  flooded.  This  produced 
a  leakage  in  Washington  of  some  five  hundred  amperes 
on  one  section  of  road,  but  the  line  continued  to  run, 
nevertheless.  The  conduit  system  of  construction  is, 
of  course,  very  expensive,  but  when  propertly  built 
gives  excellent  satisfaction,  does  away  with  electro- 
lytic damage,  and  eliminates  the  use  of  overhead 
wires,  which,  in  a  big  city,  is  naturally  an  important 
consideration.  The  electric  surface  cars  in  New  York 
are  using  hand-power  brakes,  though  quite  recently 
air  brakes  have  been  adopted  on  some  lines,  cars  are 
run  in  pairs,  and  the  multiple-imit  control  has 
been  incorporated.  There  are  several  lines 
in  the  city  which  continue  to  operate  horse  cars,  but 
these  are  being  rapidly  replaced.  Several  experi- 
ments have  been  made  with  cars  iTsing  compressed 
air,  but  the  apparatus  was  discarded  within  a  very 
short  time  as  impracticable. 

Question  No.  2. — What  is  meant  by  the  smashing 
point  of  an  incandescent  lamp? 

Answer. — As  incandescent  lamps  become  old,  there 
is  a  decided  decrease  in  the  efficiency,  some  cases  be- 
ing on  record  where  very  old  lamps  were  found  to 
consume  somewhere  in  the  neighborhood  of  fifteen 
watts  per  candle.  When  a  condition  such  as  this 
exists,  the  character  of  the  light  given  by  the  lamp 
is  decidedly  unsatisfactory.  Hence  there  will  be  a 
point  in  the  life  of  any  lamp  where  it  is  more  economi- 
cal to  renew  the  lamp  than  to  burn  it  longer,  and 
this  point  has  been  called  the  smashing  point.  This 
will  vary,  of  course,  with  the  first  cost  of  the  lamps, 
the  initial  efficiency,  the  final  efficiency,  and  the  cost 
of  current.  Where  the  consumer  buys  his  own 
lamps,  he  will  invariably  operate  them  for  a  con- 
siderable time  after  the  smashing  point  has  been 
reached,  and  the  result  is  that  the  high  cxirrent  bills 
and  the  poor  light  make  him  dissatisfied  with  the 
service.  Companies  who  supply  electrical  energy 
should  be  most  careful  to  impress  this  fact  upon  their 
consumers,  and  should  make  every  endeavor  to  get 
the  consumer  to  discard  the  lamp  as  soon  as  it  shows 
any  sign  of  getting  bad.  It  is  difficult,  of  course,  to 
convince  the  consumer  that  it  is  to  his  advantage 
to  purchase  a  new  lamp,  and  in  almost  all  the  large 
cities  the  electrical  companies  have  adopted  the  policy 
of  free  lamps,  which,  in  ever_y  instance  that  we  know 
of.  has  worked  with  entire  satisfaction.  The  electri- 
cal companies  must  not  forget  that  they  are  supply- 
ing light  to  their  consumers,  and  they  should  make 
every  effort  to  see  tliat  the  consumer  gets  ,the  very 
best  po.ssible  light.  In  this  way  the  business  of  the 
supplying  company  will  grow  to  a  very  marked  ex- 
tent, and  they  Avill  be  more  than  repaid  for  the 
expense  incurred  by  adopting  the  free  lamp  policy. 
Several  editorials  have  appeared  in  this  paper  within 
the  last  few  years  covering  this  subject,  and  we  would 
i-efer  our  subscriber  to  ih^in  for  fi;rther  informa- 
tion. 
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Povjlsen. 


Valdemar  Poulsen,  of  Denmark, 
is  at  the  present  time  stan(3ing 
before  the  scientific  world  with 
two  remarkable  inventions  to  his  credit,  namely,  the 
telegraphone  and  a  system  of  wireless  telegraphy. 
A   number   of  years   have   passed   since   the  first 
paper  on  the  telegraphone  was  presented  before  the 
American  In.stitute  of  Electrical  Engineers.  Since 
that  time,  the  inventor,  and  others  associated  with 
him,  have  been  working  upon  the  device,  until  now 
it  has  reached  such  a  condition  as  to  warrant  its  be- 
ing placed  upon  the  market,  and  a  company  for  that 
purpose  has  been  organized  in  the  United  States.  The 
phonograph,  up  to  the  present  time.  has.  of  course, 
been  a  very  successful  reproducer  of  sounds,  though 
it  has  been  limited  in  a  number  of  specific  cases  when 
called  upon  to  record  and  reproduce  \ibrations  ha\nng 
certain  peculiarities.    The  phonograph,  however,  has 
one  serious  defect,  and  that  is  the  unavoidable  scrap- 
ing sound,  which,  owing  to  the  principle  of  the  ap- 
paratus, is  and  must  be  inherent.   With  a  diaphragm 
sufficiently  sensitive  to  respond  to  vibrations  of  prac- 
tically all  kinds,  it  is  not  possible  to  produce  a  record- 
ing surface  which  is  so  smooth  as  not  to  reproduce 
vibrations  other  than  those  intended  to  be  indented 
upon  it.    The  wax  record  of  to-day  is,  of  course,  per- 
fection when  comparison  is  made  with  the  original 
product.  l)ut  the  scraping  noise  is  there,  and  it  can- 
not be  eliminated.    Poulsen 's  idea  in  the  telegraphone 
is  really  very  simple.    In  the  ordinary  telephone 
receiver,  variations  in  magnetism  jiroduced  by  varia- 
tions in  current  originating  from  the  transmis-sion. 
cause  the  diaphragm  to  vibrate  in  unison  with  the 
transmitter.    Poul.sen  conceived  the  idea  of  substitut- 
ing a  moving  wire  or  a  revolving  steel  plate  for  the 
ordinary  diaphragm  in  the  telephone  receiver,  and 
hoped  to  be  able  to  record,  not  the  original  vibra- 
tions, but  the  magnetism  which  represented  these. 
In  this  he  was  particularly  successful,  though  it  may 
bo  noted  that  the  principles  used  in  his  apparatus  are 
contrary  to  all  our  kntnvn  laws  of  magnetism.  He 
has  been  able  to  confine  or  localize  the  magnetic  con- 
dition, whereas  all  our  own  past  experiments  seem 
to  show  that  there  is  no  insulator  capable  of  doing 
Ihis.    However,  that  he  has  succeeded  is  beyond  all 
question.    It  is  a  well-known  fact  that  if  a  coil  of 
wire  be  moved  through  a  magnetic  field,  a  current 
will  be  ju'oduced  in  sneh  coil  depending  upon  the 
density  of  the  magnetism.    If  the  steel  wire  or  plate 
upon  which  tho  magnetic  impressions  are  localized 
be  passed  close  to  a  coil  of  wire,  current  will  there- 
fore be  produced  in  that  coil  pi-actieally  of  the  same 
magnitude  as  tliat  wliich  recorded  the  magnetism  in 
the  first  place,  hence  if  a  telephtme  receiver  be  placed 
in  the  circuit,  tlie  original  sounds  will  be  reproduced. 
As  lluMV  is  no  eoutjict  betwtVMi  the  transmitting  mag- 
net and  tlie  plate  during  recording,  nor  between  the 
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receiving  magnet  and  the  plate  during  reproducing, 
it  follows  that  the  objectionable  scratching  sound  of 
the  phonograph  will  not  appear.  The  one  great  field 
that  we  see  for  the  telegraphone  is  its  use  in  connec- 
tion Avith  telephone  work.  It  makes  possible  the  com- 
plete recording  of  a  telephone  message,  and,  like 
Gray's  telautograph,  which  reproduces  in  the  original 
writing  of  the  sender,  the  record  in  the  telegraphone 
is  reproduced  in  the  original  voices  of  the  speakers. 
So  far  as  the  field  of  the  telegraphone  is  concerned, 
it  will  have  other  uses  than  the  above.  In  fact,  we 
may  predict  that  rf  its  cost  is  reasonable,  it  will  prob- 
ably supplant  the  phonograph,  both  in  private  and 
business  use. 

In  his  system  of  wireless  telegraphy,  Mr.  Poulsen 
has  accomplished  two  remarkable  feats.  First,  he  has 
increased  the  distance  over  which  the  apparatus  may 
be  operated,  and,  second,  he  has  made  it  possible  to 
transmit  a  number  of  messages  within  a  given  area 
without  interference.    It  is  also  stated  in  connection 
with  this  invention,  that  it  will  make  possible  and 
practicable  the  use  of  wireless  telephony,  thotigh  as 
to  this  matter  sufficient  data  has  not  been  presented 
to  enable  a  fair  judgment.   Mr.  Poulsen  uses,  instead 
of  the  ordinary  spark,  an  arc  between  carbons,  which 
is  maintained  in  carburetted  hydrogen,  and,  it  is 
claimed,  by  this  device  has  been  able  to  obtain  vibra- 
tions exceeding  one  million  per  second.    The  use  of 
this  device  has  eliininated  the  distressing  sound  char- 
acteristic of  almost  all  systems  of  wireless  telegraphy, 
find  has  also  enabled  the  transmission  of  a  message 
over  a  given  distance  Avith  a  considerably  lower  mast, 
and  a  much  lower  consumption  of  energy.    For  in- 
stance, in  one  demonstration  betM'een  Copenhagen  and 
North  Shields,  which  noints  are  separated  by  a  little 
over  five  hundred  iniles,  communication  was  main- 
tained with  an  expenditure  of  less  than  one  kilowatt, 
and  the  masts  iised  were  less  than  one  hundred  feet 
in  heitrht.    Mr.  Poulsen,  by  what  he  calls  his  system 
of  tuning,  has  almost  made  it  possible  to  receive  any 
numl)er   of   messages   at   one  station  through  the 
medium  of  one  mast  without  interference,  and  also 
makes  the  important  claim  that  the  usual  disturbances 
caused  by  atmospheric  electricitv  are  notably  absent 
in  connection  with  his  work.    Taken  all  in  all.  we 
would  be  inclined  to  think  that  Mr.  Poulsen  has  given 
to  the  world  of  commerce,  as  well  as  the  AA^orld  of 
science,  an  invention  which  Avill  prove  to  be  of  enor- 
mous value,  and  the  credit  which  he  Avill  doubtless 
receive  for  this  device,  as  well  as  for  the  telegra- 
l^hone.  will  be  only  such  as  due  a  man  Avho  has  car- 
ried original  research  into  such  new  fields. 


The  use  of  wood    conduits  in 
Wood  In  HydrtvviHo    connection  Avith  hvdraulic  poAver 

Corvstrvictiorv. 

houses  IS  quite  common  in  the 
Western  States,  and  it  seems  peculiar  that  such 
method  of  construction  has  not  been  universally 
adopted.  The  AA'ooden  pipe  is  \'ery  easilv  constructed, 
and  its  life  and  Ioav  first  cost  certainly  are  points 
strongly  in  its  favor.  As  is  Avell  known,  the  friction 
in  a  wooden  penstock  is  considerably  less  than  that 
in  an  iron  pipe  of  equal  diameter,  and.  Avhere  it  is 
possible  to  keep  the  Avood  continually  Avet.  the  con- 
sensus of  engineering  opinion  seems  to  indicate  that 
the  wood  really  has  a  longer  life  than  iron  or  steel, 


and  it  is  a  fact  worthy  of  note  that  the  friction  in 
the  wooden  line,  though  less  than  that  of  a  correspond- 
ing steel  or  iron  pipe  upon  installation,  decreases 
with  age,  Avhile,  on  the  other  hand,  the  friction  in  the 
iron  pipe  increases.  Wood  is  now  being  advocated 
for  use  in  ordinary  Avaterworks  construction,  and  its 
progress  in  this  country  will  be  watched  with  con- 
siderable interest.  The  inventors  claim  that  its  first 
(iost  is  materially  less,  and  that  it  has  a  longer  life 
than  an  iron  pipe,  and  serious  consideration  must 
be  also  given  to  the  fact  that  a  given  diameter  in  the 
Avood  will  have  a  greater  carrying  capacity  than  the 
iron. 


Many  small  municipalities  in  the 
Power  Locwds.      Province  of  Ontario  are  consid- 
ering the  advisability  of  operat- 
ing a  day  service  and  developing  a  power  load.  This  is 
a  matter  AA^hich  Avill  require  the  most  serious  consider- 
ation on  the  part  of  the  councillors,  and  many  com- 
plications will  be  found  therein  Avhich  make  the  pro- 
position anything  but  simple.    In  the  first  place,  we 
would  say  that  unless  meters  are  universally  installed, 
an  attempt  to  operate  a  day  service  Avill  result  in 
financial  loss.   Flat  rate  towns  are  bad  enough  at  the 
present  time,  even  with  a  night  service,  because  there 
are  certain  locations  in  which  lights  will  be  turned 
off  simply  for  the  convenience  of  the  consumer,  and 
the  municipality  may  be  fairly  sure  that  those  lights 
Avill  be.  turned  on  again  and  burned  the  entire  day 
if  current  be  on  the  lines  during  this  period.  Where 
meters  have  been  adopted,  this,  of  course,  Avill  not  be 
the  ease,  and  whatever  lights  are  burned  in  the  day 
lime  will  be  paid  for  in  proportion  to  their  consump- 
lion.    The  council  must  first  consider  the  possible 
revenue  from  incandescent  lighting,  and'  must  make 
a  thorough  canvass  of  all  power  users  Avithin  the 
limits  of  the  municipality.    An  estimate  must  then 
be  made  as  to  what  proportion  of  these  power  users 
will  become  customers  of  the  electrical  plant,  and 
consideration  must  also  be  given  to  the  price  which 
can  be  obtained  per  thousand  Avatts  or  per  horse- 
power per  annum  from  such  power  users.    By  fol- 
lowing this  suggestion,  the  toAvn  will  be  able  to  arrive 
at  the  approximate  revenue  which  can  be  obtained 
upon  the  inauguration  of  a  day  service,  though  we 
Avould  Avarn  the  parties  interested  that  they  must  be 
exceptionally  conservative  in  making  up  such  figures. 
Then  comes  the  question  of  operating  cost.   The  many 
items  which  go  into  such  an  estimate  must  be  duly 
considered,  and  if  the  plant  be  steam-driven,  a  pretty 
accurate  idea  of  the  fuel  consumption  can  be  obtained 
from  a  trial  run.   This  is  almost  better  than  attempt- 
ing to  figure  the  coal  consumption,  as  it  Avill  give  posi- 
tively the  exact  cost.    We  Avould  point  out  also  that 
m  figuring  operating  expenses,  the  municipality  must 
l)e  as  liberal  as  they  Avere  conservative  in  estimating 
the  revenue,  and  if  the  former  is  a  reasonable  amount 
beloAv  the  latter,  they  can  at  once  approach  the  power 
consumers  and  offer  them  a  definite  price.   If,  on  the 
other  hand,  the  operating  cost  exceeds  the  prospec- 
tive revenue,  the  councillors  may  be  quite  sure  that 
the  proposition  of  a  day  service  is  a  losing  one. 


ARE  THEY  READ? 

If  a  manufacturer  should  adverfise,  however  modest- 
ly, some:  article  at  a  price  he  would  rather  not  sell  at, 
he  would  never  agfain  wonder  whether,  after  all,  his 
advertisements  are'read. 
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ENGINEERING  SOCIETY  PRESIDENT. 

Mr.  Thomas  H.  Hogg,  who  has  been  recently  elected 
to  the  presidency  of  the  Engineering  Society  of  the 
Faculty  of  Applied  Science,  Toronto  University,  was 
born  in  Chippawa,  Ont.  For  the  past  few  years  he 
has  been  connected  with  the  Ontario  Power  Company, 
Niagara  Falls,  but  during  the  college  term  has  been 
taking  the  course  in  civil  engineering. 

An  evidence  of  Mr.  Hogg's  ability  is  the  fact  that 
he  has  twice  led  his  class  in  the  faculty  annual  exam- 
inations. For  the  office  of  president  of  the  society 
no  better  or  more  suitable  man  could   have  been 


Mr.  T.  H.  Hogg, 

President  Engineering  Society,  Faculty  ot  Applied  Science, 
Toronto  University. ' 

chosen.  He  is  energetic  and  resourceful,  and  the  com- 
ing year  for  the  Engineering  Society  should  be  one 
of  great  interest. 


COST  OF  ELECTRICITY  OBTAINED  FROM 
WATER,  STEAM,  GAS  AND  OIL. 

At  a  meeting  of  the  New  York  section  of  the  Ameri- 
can Electrochemical  Society,  held  on  February  26, 
Prof.  Charles  E.  Lucke  presented  a  paper  discussing 
in  detail  the  various  factors  which  enter  into  the  cost 
item  of  the  energy  consumed  in  electrochemical  indus- 
tries. The  author  discussed  the  electric  generating 
station,  in  which  the  source  of  power  is  water,  oil, 
steam  or  gas.  In  each  case  commercial  sizes  of  ma- 
chines were  chosen.  The  oil  engine  driven  station  was 
assumed  to  contain  six  160  kw.  units,  four  of  which 
were  to  be  in  use  constantly,  the  other  two  being  held 
as  reserve.  In  the  gas  engine  driven  station  it  was 
assumed  that  six  600  kw.  units  were  installed,  two  of 
which  were  held  as  reserve.  The  steam  station  was 
assumed  to  contain  six  500  kw.  units,  four  being  in 
use  constantly.  In  the  water  power  station  the  units 
installed  were  assumed  to  be  operated  continuously  at 
full  load.  The  initial  cost  of  the  installation  was 
found  to  vary  from  $75  to  $200  per  kw.  for  the  water 
station,  and  from  $110  to  $150  per  kw.  for  the  steam 
station,  for  either  reciprocating  engines  or  steam  tur- 
bines ;  Avhile  the  equipment  in  the  oil  engine  driven 
station  were  estimated  to  cost  $217  per  kw.,  and  that 
in  the  gas  engine  driven  station  $270  per  kw.  In  each 
ease  it  was  further  assumed  that  the  total  investment 
cost  per  year  per  kilowatt  could  be  taken  at  10  per  cent. 
The  operating  cost  was  estimated  from  values  found  to 


exist  in  practice.  On  the  basis  of  the  above  assump- 
tions the  author  presented  the  following  table,  show- 
ing the  cost  of  electrical  energy  obtained  from  the 
various  sources,  the  values  being  in  dollars : 

Water              p,.,              Steam  „ 
■     '    ■  •   .   das 

I  ...  ,       ,       ,  Min.  Max.  Mean.  Min.  Max.  Mean. 

Initial  cost  per  kw  : .  75-  260.  2,7.  no.  150.  270. 

Investment  cost  per  year 

P,    P^r>'^   7-S  20.  21.70          16.5        22.5  27.0 

Operating- cost  per  kw-yr..  i.  5.  56.9           ,2.,        ,2.,  ^8  ? 

Total  cost  of  energy  per  ^  5  y        .   .b            53.,,  3«-5 

kw-year. ........ ......  8.5  25.  78.6           69.         7,;.  65.5 

In  discussing  Prof.  Luclre's  paper,  Mr.  H.  G.  Stott 
called  attention  to  the  fact  that  the  actual  proportion 
of  operating  charges  to  fixed  charges  will  vary  largely 
with  the  load  factor  of  the  station.  Thus,  with  a  50 
per  cent,  load  factor,  such  as  is  common  in  railway 
service,  the  operating  expense  would  be  61  per  cent., 
the  fixed  expense  33  per  cent.,  and  other  expenses  6 
per  cent.,  while  with  a  20  per  cent,  load  factor,  such 
as  is  common  in  lighting  equipments,  the  operating 
expense  would  be  30  per  cent.,  the  fixed  expense  60 
per  cent.,  and  other  expenses  10  per  cent.  It  is  seen, 
therefore,  that  in  comparing  various  stations,  it  is 
extremely  important  to  consider  the  load  factor.  More- 
over, it  is  not  proper  to  assume  that  the  cost  of  oper- 
ating steam  turbines  is  the  same  as  that  for  recipro- 
cating engines.  As  a  matter  of  fact,  while  three  men 
are  required  for  each  5,000  kw.  engine  unit,  one  man 
can  care  for  two  5,000  kw.  turbine  units.  The  main- 
tenance charge  of  a  turbine  will  be  perhaps  one-fifth 
of  that  for  an  equivalent  reciprocating  engine.  The 
load  characteristics  of  a  steam  turbine  are  quite  differ- 
ent from  those  of  a  reciprocating  engine.  On  account 
of  the  leakage  past  the  blades,  the  turbine  has  a  lower 
efficiencj^  at  light  load  than  has  the  engine,  but  it  can 
carry  enormous  overloads  with  a  very  much  higher 
efficiency  than  can  the  engine. 

Mr.  F.  G.  Clark,  in  discussing  the  variation  of  cost 
of  energy  with  the  load  factor  of  the  station,  remarked 
that  while  with  a  load  factor  of  100  per  cent,  the  cost 
would  be  $35  per  kw.  year,  at  a  40  per  cent,  load  factor 
the  cost  would  be  $65  per  kw.  year,  and  at  a  20  per 
cent,  load  factor  the  cost  would  increase  to  $100  per 
kw.  year.  He  drew  attention  to  the  fact  that  in  com- 
paring gas  and  oil  engines  with  steam  engines  one 
should  not  neglect  to  consider  that  steam  engines  and 
steam  turbines  can  carry  enormous  overloads,  while 
gas  engines  and  oil  engines  are  limited  to  about  25 
per  cent,  overload.  Therefore,  it  is  not  necessary  to 
carry  as  much  excess '  capacity  in  a  steam  equipment 
for  peak  loads  as  would  be  true  with  either  a  gas  or 
an  oil  equipment.  In  the  case  of  steam  equipments  it 
is  possible  to  use  water  heat  storage  for  equalizing 
the  load  on  the  boilers.  Thns,  immediately  preceding 
the  peak  load  it  is  po,ssible  to  have  the  boilers  filled 
with  water  at  a  high  temperature  and  to  shut  down 
the  feed  pumps  while  the  peak  load  continues,  and 
depend  on  iitilizing  the  energy  .stored  in  the  heated 
water  for  the  excess  capacity,  demanded  during  the 
peak. — Electrical  World. 


WAIT   FOR   TEN  YEARS. 

Discussing  the  electric  lighting  venture  of  the 
Kingston  Council,  the  Whig  remai'ks  that  enough 
has  transpired  already  to  make  people  feel  that  a 
great  responsibility  has  .been  incurred  in  investing 
hundreds  of  thousands  of  dollars  in  property  and 
putting  it  under  municipal  management.  The  Whig 
should  1)0  patient.  In  abont  ten  years  it  Avill  have 
real  cause  for  worrv. 
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THE  APPLICATION  OF  THE  STORAGE  BAT- 
TERY TO  LIGHTING,  POWER  AND 
RAILWAY  SERVICE. 

l?y  J.  M.  S.  Waring. 

For  convenience,  batteries  for  lighting,  power  and 
railway  service  may  be  divided  into  two  general 
classes  under  the  headings,  (a)  batteries  for  railway 
and  power  service;  (b)  batteries  for  lighting  service. 
These  headings  may  be  again  subdivided  and  the 
functions  of  the  batteries  given  under  these  latter  sub- 
divisions, as  follows : 

(a)  Raihvay  and  power  service. 

1.  Power  house  or  sub-station  batteries. 
Current  regulation,  peak  work,  current  regu- 
lation aiul  peak  work,  emergency  service. 

2.  Line  batteries. 

Current  regulation,  peak  work,  current  regu- 
lation and  peak  work,  improving  line  volt- 
age, effecting  copper  saving  or  offsetting  a 
rotary  sub-station,  emergency  reserve. 

(b)  Lighting  service. 

1.  Central  or  sub-station  batteries. 

Peak  work,  emergency  reserve,  voltage  regu- 
lation, equalizing. 

2.  Line  batteries  (battery  sub-station). 

Peak  work,  emergency  reserve,  voltage  regu- 
lation, improving  line  voltage,  effecting  cop- 
per saving  or  offsetting  rotary  sub-station, 
equalizing. 

In  order  to  maintain  a  predetermined  rate  of 
charge  or  discharge  on  any  particular  storage  cell, 
the  E.  M.  F.  of  the  source  of  supply  or  demand  must 
throughont  the  charge  or  discharge  of  the  cell  be  in- 
creased or  decreased,  so  as  to  conform  to  the  curve 
of  charge  or  discharge  at  Hint  particular  rate.  Auto- 
matic regulation  is  necessary  where  batteries  are  re- 
quired for  current  regulation ;  that  is  to  say.  to  relieve 
the  power  house  or  siab-station  of  sudden  fluctuations 
continuing  for  only  a  short  period.  This  automatic 
regulation  is  accomplished  by  means  of  boosters,  the 
regulation  shunt  booster  being  used  for  pow-er  house 
and  sub-station  Avork.  the  constant  current  booster  for 
certain  classes  of  powrr  work  where  tlie  generators  are 
required  to  supply  a  lighting  load  and  a  fliTctuating 
power  load,  and  the  compound  booster  for  operation 
in  junction  with  the  line  batteries.  The  automatic 
regulation  of  charge  and  discharge  of  line  batteries, 
floating  without  boosters,  can  be  accomplished  by 
means  of  the  drop  in  the  line  between  the  power 
house  and  the  battery. 

The  carbon  regulator  is  used  for  automatically  vary- 
ing the  strength  of  the  booster  fields  and  also  for 
changing  the  direction  of  current  flow  in  these  fields. 

Hand  regulation  accomplished  by  means  of  a  rheo- 
stat control  of  the  booster  fi(>l(ls  in  eases  where  lioost- 
ers  are  installed  in  railway  and  i)ower  work. 

In  lighting  service,  where  llie  batteries  are  not  re- 
quired to  respond  to  rapid  load  fluctuations,  but  are 
required  to  discharge  continuously  for  comparatively 
long  periods  of  time,  hand  regulation  is  accomplished 
by  means  of  end  cells,  additional  cells  being  cut  in 
series  in  the  battery  as  the  discharge  continues,  no 
booster  being  used  for  discharge  regulation. 

In  railway  powei*  house,  tlie  batteries  In-  relieving 
the  station  of  fluctuations  allow  the  engines  in  ser- 


vice to  operate  at  a  steady  and  economical  load.  By 
performing  this  service  the  battery  increases  the  capa- 
city of  the  station  and  materially  improves  the  load 
factor  of  the  units  in  operation.  Particularly  in  small 
railway  stations,  the  fluctuations  are  so  great  that 
they  necessitate  the  operation  of  more  units  than 
would  be  required  if  the  generating  apparatus  only 
had  to  supply  the  average  load.  Since  the  batter>', 
the  generating  apparatus  is  only  re(|uired  to  supply 
the  average  load,  the  battery  caring  for  all  fluctua- 
tions above  and  below  the  average,  by  means  of  a 
battery  the  station  can  be  operated  with  fewer  gene- 
ating  units,  thereby  eliminating  the  con.stant  losses 
of  the  machines  that  can  be  shut  down. 

In  int)irurban  service,  where  batteries  are  installed 
in  the  sub-station,  not  only  the  power  plant  but  the 
rotaries,  static  transformers,  high  tension  transmis- 
sion lines,  alternators,  engines  and  boilers  are  relieved 
of  the  load  fluctuation  with  a  consequent  improvement 
of  the  load  factor  on  the  system.  In  small  water 
power  plants,  the  regulating  feature  of  the  battery  is 
important,  since  by  removing  the  load  fluctuations 
the  maximum  output  may  be  obtained  from  the  water 
power. 

Line  batteries  doing  fluctuating  work  not  only 
afford  relief  to  the  power  house,  but  frequently  save 
more  than  their  cost  in  feed  wire,  or  where  the  aver- 
age load  of  a  line  is  comparatively  small  the  battery 
will  often  offset  a  rotary  sub-station.  As  line  bat- 
teries of  this  type  require  no  regular  attendant,  by 
offsetting  the  sub-station,  a  material  saving  in  labor 
is  effected.  The  value  of  the  line  battery  as  against 
additional  copper  lies  in  the  fact  that  the  copper  with 
the  battery  has  only  to  carry  the  average  current, 
while  without  it  sufficient  copper  must  be  installed  to 
transmit  the  maximum  current  with  a  drop  in  voltage, 
wliich  will  not  ])e  prohil)itive  to  good  operating  condi- 
tinns. 

In  larger  railway  work,  such,  for  instance,  as  the 
surface  and  elevated  roads  in  large  cities,  where  a  pro- 
nounced peak  occurs  during  the  rush  hours  in  the 
morning  and  evening,  batteries,  besides  regulating 
the  load  fluctuations,  are  required  to  discharge  con- 
tinuously during  the  peaks,  thus  relieving  the  power 
plant  at  this  time.  In  a  number  of  cases  by  installing 
the  peak  batteries  on  the  line  instead  of  at  the  power 
house  they  not  only  relieve  the  power  house  but  also 
the  feeder  system  of  load  during  the  peak.  As  an 
example,  a  road  in  Chicago  installed  a  large  line  bat- 
tery of  this  type,  tliereln-  effecting  a  copper  saving 
equal  to  the  cost  of  the  battery.  These  peak  batteries 
are  particularh-  valuable  in  cases  where  the  operat- 
ing company  is  buying  water  power.  Since  water 
]K)wer  rates  are  based,  broadly  speaking,  on  a  maxi- 
mum demand  basis,  by  reducing  the  peaks  the  rate 
for  the  water  power  can  be  reduced  to  an  amount 
tliat  will  more  than  cover  interest  and  maintenance 
on  a  storage  battery. 

In  lighting  work,  sucli  as  F,dison  service,  in  the 
larger  cities,  practically  the  same  arguments  for  stor- 
age liatteries  for  peak  work  hold  as  in  railway  work. 
The  emergency  values  of  the  l)atteries.  however,  are 
greater  in  this  service  than  in  railway  work,  as  they 
are  always  available  for  sudden  luiforeseen  demands 
for  iiow(>r.  such  as  occur  on  dark  days,  when  flic  liat- 
teries  may  care  for  the  rapidly  increasing  load  until 
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additional  generating  apparatus  can  be  placed  in  ser- 
vice. In  cases  of  breakdowns  in  any  part  of  the  Edi- 
son system  they  are  also  of  great  value. 

The  battery  sub-stations,  which  are  more  or  less 
analogous  to  the  line  battery  on  railway  work,  are 
usually  located  at  distributing  centres;  by  discharg- 
ing during  the  peak  they  not  only  afford  relief  to 
the  power  house,  but  reduce  the  supply  of  power  sent 
over  the  mains  during  the  peak.  In  this  connection 
the  battery  is  also  available  as  a  means  of  regulating 
the  voltage  at  the  centres  of  distribution. 


EXPERIENCE  WITH  MAGNETITE  ARC 
LAMPS. 

The  streets  of  Harrisburg,  Pa.,  were  formerly  light- 
ed by  open  arc  lamps  operated  by  the  old  Excelsior 
and  T-H  systems.  A  little  over  a  year  ago  the  Har- 
risburg Light,  Heat  &  Power  Company,  which  has  the 
contract  for  the  public  lighting,  ordered  800  magne- 
tite arc  lamps  and  six  140-light,  4-ampere  Brush  arc 
machines,  and  at  the  same  time  made  arrangements 
for  changing  over  the  street  lighting  system  just  as 
soon  as  the  dynamos  were  placed  in  position.  In 
December,  1905,  according  to  the  Electrical  World, 
the  first  machine  was  delivered,  and  as  the  lamps  were 
received  they  were  placed  in  position,  until  now  there 
are  761  magnetite  lamps  in  circiiit,  of  which  503  are 
on  public  street  circuits  and  the  remainder  on  com- 
mercial circuits. 

The  lamp,  which  has  been  only  recently  introduced, 
is  suitable  only  for  outdoor  use,  and  possesses  for  this 
purpose  a  number  of  advantages.  A  comparatively 
high  efficiency  is  obtained,  together  with  an  improved 
distribution  of  the  light,  and  the  color  of  the  latter  is 
very  white.  The  lamps  are  designed  for  operation  on 
direct-current  series  circuits  at  4  amperes  and  75  to 
80  volts,  which  may  be  supplied  by  Brush  are  ma- 
chines, as  is  done  at  Harrisburg,  or  by  mercury  arc 
rectifiers  connected  to  alternating-current  circuits. 
The  lower  electrode  is  of  specially  prepared  composi- 
tion (magnetite),  contained  in  an  iron  tube,  and  has 
a  life  of  140  to  160  hours.  The  upper  electrode  is  of 
copper,  so  designed  as  to  remain  at  a  comparatively 
low  temperature,  and  has  an  estimated  life  of  about 
4.000  hours.  The  main  frame  of  the  lamp  consists 
of  a  single  tube,  which  serves  as  a  chimney  for  carry- 
ing away  the  fximes  of  the  arc.  Inasmuch  as  the 
position  of  the  arc  does  not  change  as  the  lamp  burns, 
the  lamp  has  been  designed  vsdth  a  small  horizontal 
reflector  of  white  enameled  iron  placed  inside  the 
globe  and  close  to  the  arc. 

Adjustments  are  few  and  easily  made.  The  length 
of  the  arc  is  controlled  by  an  adjustable  stop  on  the 
left-hand  guide  rod.  The  starting,  or  pick-up  voltage 
is  approximately  75  volts.  To  increase  the  arc  voltage 
the  stop  is  raised,  and  to  decrease  the  voltage  the  stop 
is  lowered,  after  which  the  lower  electrode  is  tripped 
and  then  pushed  up  again  as  in  trimming.  The  shunt 
magnet  is  adjusted  by  raising  or  lowering  the  arma- 
ture disc  and  the  check  nut.  If  the  lamp  feeds  too 
often,  the  disc  is  turned  to  the  left,  and  if  not  often 
enough,  the  disc  is  turned  to  the  right.  The  shunt 
magnet  is  in  multiple  with  the  arc  and  should  close 
the  contacts  when  the  arc  voltage  rises  momentarily 
to  110  voUs.  This  occurs  when  the  average  voltage  is 
approximately  80  volts.    The  positive,  or  upper,  elec- 


trode is  free  and  has  one  eighth  inch  play  between  the 
top  of  its  wing  and  the  top  of  the  slot  on  the  iron 
box  through  which  it  moves.  The  armature  and  lower 
electrode  drop  back  at  least  three-sixteenths  of  an 
inch  instantly  before  retarded  by  the  dash  pot.  The 
spring  which  is  fastened  to  the  lever  of  the  lower 
clutch  has  enough  tension  to  keep  the  toe  of  the  clutch 
engaged  with  the  electrode  holder  rod,  but  does  not 
prevent  the  body  of  the  clutch  from  resting  on  the 
lower  guide  plate. 

In  trimming,  the  outer  globe  is  unlatched  and  the 
tripping  rod  pushed  up  until  the  clutch  in  the  lamp 
is  disengaged.  The  old  electrode  is  then  readily 
removed  and  replaced,  care  being  exercised  to  have 
it  align  with  the  centre  of  the  positive  electrode.  If 
the  electrodes  are  not  in  line  the  arc  will  play  from 
one  side  of  the  upper  electrode  and  give  poor  opera- 
tion. The  lower  electrode  mechanism  is  then  thrust 
up  until  the  electrodes  come  in  contact  and  drops 
freely  when  the  hand  is  removed.  It  is  necessary  at 
every  trimming  to  clean  the  centre  tube  with  a  small 
brush,  as  otherwise  the  reddish-brown  fumes  accumu- 
late and  clog  the  tube  and  settle  on  the  inside  of  the 
globe,  making  it  opaque.  The  negative  electrode  is 
five-eights  of  an  inch  in  diameter  and  is  eight  inches 
long.  The  upper  electrode  is  reversible,  with  an  ap- 
proximate life  of  40,000  hours. 

When  the  lamp  is  started,  the  current  passes 
through  the  starting  magnets  and  carbon  contacts  of 
the  cut-out,  thence  through  the  starting  resistance 
to  the  line.  The  starting  magnets  become  energized, 
lifting  the  lower  electrode  until  it  comes  in  contact 
with  the  upper  electrode,  when  the  current  flows 
through  the  electrode  circuit  in  which  is  the  series 
magnet.  This  magnet  becomes  energized,  separating 
the  carbon  contact  and  cutting  into  circuit  the  shunt 
magnet.  The  weakening  of  the  starting  magnets  allows 
the  lower  electrode  mechanism  to  fall  until  supported 
by  the  clutch.  The  lamp  burns  in  this  position  until 
the  lower  electrode  has  been  consumed,  so  that  the 
increased  arc  voltage  will  cause  the  shunt  feeding  mag- 
net to  close  the  carbon  contacts.  The  starting  mag- 
nets are  again  energized,  raising  the  lower  electrode 
until  both  electrodes  are  again  in  contact. 

From  careful  records  kept  by  the  Harrisburg  Light, 
Heat  &  Power  Company,  the  cost  of  maintaining  the 
electrodes  is  $1.60  per  lamp  per  year.  The  repairs 
and  renewals  were  abnormally  high,  for  the  reason 
that  the  company  changed  the  entire  outfit  so  as  to 
use  a  new  type  of  electrode,  the  old  electrode  having 
a  rocker  arrangement.  This  change  brought  the 
yearly  cost  of  repairs  and  renewals  up  to  about  $2.00 
per  lamp.  With  the  equipment  in  the  Harrisburg 
station  it  is  found  that  unless  the  machine  is  turned 
on  with  a  jerk  or  made  to  flash  so  as  to  throw  a  sort 
of  shock  on  the  line,  all  the  lamps  will  not  start.  This 
is  due  to  minute  particles  of  magnetite  getting  be- 
tween the  electrodes  and  acting  as  sort  of  insulators. 
By  causing  the  lamp  to  flicker  a  number  of  times  the 
arc  is  finally  struck. 

Since  the  lamps  are  trimmed  only  every  150  hours, 
or  every  10  or  12  days,  the  accumulation  of  reddish- 
brown  dust  at  the  end  of  that  time,  while  slight,  is 
still  sufficient  to  absorb  much  light.  The  company 
has  found  that  the  quickest  way  to  clean  this  from 
the  globes  is  by  the  use  of  cheese  cloth  dampened  with 
coal  oil.  The  company  has  also  found  that  it  is  neces- 
sary to  use  care  in  centering  the  electrode  in  the 
chimney,  as  at  first  much  unsatisfactory  operation 
was  traced  to  this  cause.  The  lamps  are  quite  heavy, 
weighing  about  50  pounds  each,  and  are  hung  rather 
low.  The  reading  distance,  as  compared  with  open 
or  enclosed  arc  lamps,  is  increased  one-third.  The 
cost  of  maintenance  is  not  so  great,  and  with  the  761 
lamps  connected  in  circuit,  only  one  man  is  required 
to  trim  all  the  lamps.  It  is  the  opinion  of  Mr.  Kinter, 
the  manager  of  the  Harrisburg  Light.  Heat  &  Power 
Company,  that  the  lamp  is  as  far  ahead  of  the  enclosed 
arc  lamp  as  thiit  l.nii|)  is  ahead  of  the  old  Excelsior 
arc  lamp.  _ 
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Lightning  Phenomena  in  Electric  Circuits. 

Hy  C.  p.  Steinmetz, 


In  its  most  gonoral  meaning,  as  understood  now 
when  dealing  with  electric  circuits  and  their  protec- 
tion, lightning  denotes  all  phenomena  of  abnormal 
voltage  and  abnormal  frequency.  The  lightning 
phenomena  in  electric  circuits  comprise:  External 
lightning,  the  disturbances  due  to  atmospheric  elec- 
tricity; internal  lightning,  the  disturbances  due  to 
defects  of  the  circuit  or  its  operation,  etc. ;  surges, 
that  is,  disturbances  in  the  flow  of  generated  power, 
brought  about  by  the  external  or  internal  lightning 
and  depending  for  their  energy  on  the  power  of  the 
generator  system,  hence  frequently  destructive. 

The  potential  difference  again.st  ground,  or  pres- 
sure of  the  total  electric  circuit,  may  gradually  rise 
by  an  electric  charge  accumulating  in  the  circuit. 
The  electric  charge  discharges  across  the  lightning 
arresters,  or  punctures  the  insulation,  whichever  is 
the  point  of  least  resistance. 

Some  causes  of  such  steady  and  gradual  accumula- 
tion of  electric  charge  and  of  potential  difference 
against  ground,  of  an  electric  circviit,  arc :  (a)  Collec- 
tion of  static  charge  from  rain,  or  snowdrift,  or  from 
fog,  carried  by  the  wind  across  the  line,  when  the 
electrostatic  accumnlation  of  charge,  in  the  case  of 
efficient  lightning  protection,  may  appear  as  a  series 
of  discharges  over  the  lightning  arresters,  which 
periodically  follow  each  other;  (b)  electrostatic  in- 
duction from  a  passing  cloud;  (e)  potential  differ- 
ences between  line  and  ground,  due  to  differences  of 
atmospheric  potential  in  different  regions  traversed 
by  the  line,  especially  if  lln^  line  passes  through  dif- 
ferent altitudes,  as  valleys  and  mountain  ranges; 
(d)  accidental  electrostatic  charges  entei-ing  the  cir- 
cuit, as  friction  electricity  from  the  belt  of  belt-driven 
machines;  (e)  unsymmetrical  conditions  of  the  gener- 
ator 7)otcntial ;  (f)  existence  of  lygher  harmonics  in 
the  electromotive  force  wave  of  a  polyphase  system, 
of  such  order  that  they  coincide  in  the  different 
pha.ses.  that  is.  the  whole  .system  rises  and  falls  with 
their  frequency ;  so  in  a  three-phase  system,  the  third, 
ninth,  fifteenth,  etc..  harmonics  coincide  and  may 
cau.se  trouble,  where  they  appear,  as,  for  instance,  by 
star  connection  or  primaries  and  secondaries  of  trans- 
formers with  grounded  neutral. 

The  danger  of  such  accunuilations  of  potential  lies 
iu  their  liability  to  damage  the  insulation  of  the  .sys- 
tem by  puncture,  and  in  their  liability  of  producing, 
by  their  discharge,  other  and  more  serious  distur- 
bances. In  taking  care  of  tlnMu  In-  lightning  arrest- 
ers arranged  to  discharge  at  a  safe  margin  of  voltage 
above  the  normal,  the  main  prboleni  is  to  arrange  the 
discharge  path  so  tliat  tlie  discharge  passes  harm- 
lessly, that  is,  without  i)rodu(  ing  other  disturbances. 
It  is  the  same  problem  as  in  the  ])rotecti(m  of  a  water 
]iower  station  again.st  freshets  by  dam  and  overflow, 
safely  to  discharge  the  water  by  meaiis  of  the  over- 
flow. 

The  effects  of  steady  electrostatic  stress,  whether 
unidirectional  or  alternating,  appear  not  only  in  its 
own  circuit,  but  also  in  circuits  in  inductive  relation 
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thereto,  and  may  even  be  more  serious  in  secondary 
circuits. 

In  connection  with  the  impulse  or  traveling  flave. 
a  sudden  local  electrostatic  charge  of  a  transmis.sion 
line,  as  by  a  lightning  .stroke,  or  inductively  by  a 
lightning  flash  .suddenly  discharging  a  cloud  or  any 
other  sudden  local  change,  produces  a  wave  of  poten- 
tial and  of  current  which  nuis  along  the  line,  jast  as 
a  w^ater  wave  over  the  ocean  surface.  Such  a  poten- 
tial wave  or  impulse  is  very  high  and  of  steep  wavf 
front  at  its  .starting  point  or  point  of  impact,  but 
gradually  broadens  and  flattens  out.  and  ultimately 
disappears,  if  the  line  is  of  unlimited  length,  ju.st  as 
the  wave  produced,  for  instance,  by  throwing  a  stone 
into  a  body  of  water,  is  steepest  at  the  point  of  impact 
and  gradually  flattens  out  and  disappears. 

When  reaching  the  station — generating  or  sub- 
station— such  a  traveling  wave  is  partly  reflected  by 
inductance  of  reactive  coils,  transformers,  instru- 
ments, etc.,  partly  transmitted.  The  different  reflected 
and  transmitted  waves  superpose  upon  each  other, 
that  is.  the  impiilse  is  broken  up  into  a  number  of  sec- 
ondary impulses,  and  local  standing  waves,  which 
may  reach  voltages  far  higher  than  that  of  the  travel- 
ing wave,  just  as  an  ocean  wave  when  approaching 
the  beach  is  broken  up  into  the  surf,  with  wave  crests 
far  exceeding  in  height  that  of  the  unbroken  wave. 
The  complex  system  of  phenomena  resulting  from  the 
approach  of  a  traveling  wave  to  a  station  is  analogous 
to  the  ])reaking  up  of  an  ocean  wave  into  surf,  and 
may  indeed  be  called  "electrical  surf."  "While  indi- 
vidual effects,  as  the  formation  of  high-frequency 
standing  waves  or  oscillations  from  an  electrostatic 
impulse  entering  a  circuit  of  inductance  and  capacity, 
the  effect  of  an  inductance  in  the  path  of  an  impulse, 
the  phenomena  occurring  at  a  branching  point  be- 
tween two  circuits,  etc..  can  be  calculated,  the  com- 
})lete  predeterminaticm  of  all  the  eleetro.static  and  elec- 
tromagnetic effects  of  an  electric  wave  entering  the 
complex  system  of  circuits  of  a  station  is  no  mon^ 
feasible  than  the  exact  calculation  of  the  motion  of 
the  water  particles  of  an  ocean  wave  when  it  breaks 
as  surf  at  the  beach. 

The  breaking  up  of  an  impulse  or  a  series  of  iin- 
piilses  or  traveling  waves,  in  entering  a  station,  ap- 
pears as  electrostatic  displays,  sparks,  streamers  and 
In-ush  discharges,  at  conductors,  switchboards,  etc..  the 
so-called  "static."  which  signals  in  the  station  the 
existence  of  a  disturl^ance  on  the  line. 

Some  of  the  causes  of  travelihg  waves  are:  (I'* 
Direct  or  secondary  lightning  strokes  entering  the 
transmission  line,  usually  giving  a  single  impulse,  or 
vtu'v  few  impulses,  of  extreme  steepness  of  wave  front, 
but  short  extent,  and  capable  of  exerting  very  con- 
sidtu'able  power  only  locally,  but  Tiot  after  traveling 
cimsiderable  distance,  that  is.  a  direct  lightning  stroke 
may  shatter  several  poles,  but  do  no  dajnage  to  the 
station,  if  not  very  near  to  it;  (2)  electrostatic  induc- 
tion by  the  clouds;  (^)  discharges  of  slowly  accumu- 
lated potential,  resulting  in  a  series  of  successive  im- 
pulses; (4)  any  spark  discharge  from  the  line  to 
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another  line  or  to  the  ground;  (5)  an  arcing  ground 
on  one  phase  of  an  insulated  system,  or,  in  general, 
the  existence  of  a  "self -rupturing  arc"  in  the  sys- 
tem; (6)  sudden  changes  of  load,  connection  and  dis- 
connection of  apparatiis,  etc.,  as  when  connecting  a 
dead  transformer  to  the  system  an  impulse  traverses 
the  transformer;  and  usually  penetrates  beyond  the 
transformer  into  the  circuit.  ' 

An  oscillation  of  a  transmission  line  is  a  complex 
wave,  containing  fundamental  and  higher  harmonics. 
The  relative  proportions  of  the  different  harmonics 
in  the  oscillating  wave  depend  upon  the  distribution 
of  potential  and  of  current  at  the  moment  of  the  start 
of  the  oscillation.  If  the  distribution  of  potential 
and  of  current  at  the  start  of  the  oscillation  were 
perfectly  sinusoidal,  only  the  fundamental  wave  would 
appear.  The  more  irregular  the  distribution  is,  the 
more  prominent  are  the  higher  harmonics ;  with  a  very 
irregular  and  abrupt  distribution,  the  fundamental 
wave  does  not  appear  at  all,  but  only  higher  har- 
monics. 

Standing  waves  or  oscillations  in  electric  circuits 
vary  from  the  very  low  frequency  of  the  fundamental 
surge  of  very  long  transmission  lines,  which 
approaches  commercial  alternating  current  frequen- 
cies, to  frequencies  of  several  hundred  million  cycles 
per  second,  in  the  discharge  oscillation  between  the 
cylinders  of  a  multi-gap  lightning  arrester.  Due  to 
this  enormous  range  of  frequency,  the  physical  effect 
of  the  oscillation  also  varies  greatly.  In  yery  high- 
frequency  oscillations  the  power  is  very  small;  the 
electrostatic  effects,  as  luminous  glow,  brush  dis- 
charge, streamers  and  sparks,  are  prominent,  but  the 
direct  damage  usually  insignificant,  and  the  effect 
local.  Inductance  opposes  a  fairly  effective  barrier. 
On  the  other  extreme,  low-frequency  surges  show 
little  or  no  luminous  display ;  inductance  offers  no 
obstruction,  but,  due  to  their  high  power  and  wide 
extent,  considerable  damage  may  be  done  all  over  the 
system.  Oscillations,  therefore,  are  frequently  sub- 
divided into  high-frequency  oscillations,  in  which  the 
lower  harmonics  are  absent,  and  low-frqeuency  oscil- 
lations, in  which  the  fundamental  predominates.  The 
name  surge  is  frequently  applied  to  denote  the  latter. 
The  problem  of  lightning  protection  is  threefold : 
(1)  Prophylactic;  to  guard  against  the  entrance 
or  origin  of  disturbances;  (2)  restrictive,  to  guard 
against  a  disturbance  leading  to  other  disturbances ; 
(3)  curative;  to  discharge  a  disturbance  harmlessly. 
The  problem  is  a  vast  one,  and  comprises  nearly  every 
part  of  design,  installation  and  operation  of  the  sys- 
tem. 


The  seventh  annual  convention  of  the  National 
Electrical  Contractors'  Association  of  the  United 
States  will  be  held  new  New  York  City,  July  .17th, 
18th  and  19th. 

At  the  annual  meeting  of  the  Ontario  Lantern  & 
Lamp  Company,  Limited,  Hamilton,  Ont.,  the  officers 
elected  were: — President,  W.  H.  Ginder;  vice-presi- 
dent, F.  W.  Gates;  secretary-treasiTrer,  W.  S.  Moore. 
The  company  have  almost  completed  a  three-story 
brick  addition  to  their  plant  The  lower  floor 
will  be  used  for  a  shipping  room,  the  second  for  plat- 
ing, and  the  third  will  be  equipped  with  automatic 
machinery  for  making  all  kinds  of  burners. 


STANDARD  SPECIFICATIONS  FOR  INCANDESCENT 
LAMPS. 

The  Association  of  United  States  Government 
Electrical  Engineers  and  a  number  of  representatives 
of  the  leading  incandescent  manufacturers  of  the 
United  States  held  an  unofficial  meeting  on  February 
25,  26  and  27,  at  Washington,  D.  C.  A  set  of 
standard  specifications  covering  incandescent  lamps 
used  by  the  United  States  government  was  discussed, 
the  specifications  as  prepared  being  practically 
adopted,  with  the  exception  of  a  few  minor  points. 
These  will  be  given  further  consideration  by  a 
committee. 


MACDONALD  ENGINEERING  BUILDING  BURNED. 

The  Macdonald  Engineering  Building  of  McGill 
University,  Montreal,  erected,  equipped  and  endowed 
by  Sir  William  C.  Macdonald,  was  totally  destroyed 
by  fire  on  April  5th.  The  loss  is  estimated  at  $700,- 
000,  while  the  aggregate  insurance  amounted  to 
$420,000.  The  building  was  five  storeys  and  was 
greatly  admired  for  its  architectural  beauty. 

The  electrical  laboratory  was  very  completely 
equipped,  and,  in  addition  to  dynamos,  motors,  etc., 
contained  testing  instruments  and  devices  for  experi- 
mental and  research  work  which  it  will  be  difficult  to 
replace. 

The  loss  to  McGill  is  serious,  but  from  the  ashes 
will  no  doubt  rise  a  Macdonald  Engineering  Building 
greater  and  grander  than  the  one  destroyed. 


THE  EYE  VS.  THE  EAR. 

Scientists  recognize  that  most  people  remember 
more  of  what  they  see  than  of  what  they  hear. 

Talk  to  a  man  an  hour  when  he's  busy,  and  what's 
the  result  ?  You've  taken  up  his  time,  and  your  own  ; 
you've  tried  his  patience  and  probably  made  him 
sore  on  you — and  what  is  worse,  on  what  you  rep- 
resent. Fully  three-quarters  of  what  he  has  heard 
is  soon  forgotten. 

Has  it  ever  occurred  to  you  that  there  is  a  better 
way — a  more  effective  way  ?  Approach  him  when  he 
is  in  repose,  when  his  thinking  faculties  are  clear, 
when  his  mind  is  restful  and  retentive. 

That's  the  time  to  present  your  argument — show  it 
to  him  in  black  and  white — present  it  through  the 
medium  of  his  eyes,  rather  than  through  his  ears 
and  it  is  not  forgotten.  A  clear,  convincing  argu- 
ment, with  facts  briefly,  but  fully  and  truthfully 
stated,  is  certain  to  bring  enquiries.  Judicious 
advertising  does  pay. 


Messrs.  Laurie  &  Lamb,  Canadian  representatives  for  the 
"  Foster"  superheater,  advise  us  that  the  International  Har- 
vester Company  have  just  placed  a  contract  for  "Foster" 
superheaters  to  be  installed  in  twenty  350  h.p.  Sterling-  boilers, 
and  the  Copper  Queen  Consolidated  Mining-  Company  for  super- 
heaters in  eig-ht  Sterling  boilers  of  400  and  450  horse-power. 

The  cost  of  suction  gas  power  is  discussed  in  the  Electrical 
Review  by  Mr.  R.  Weaving,  who  gives  figures  based  on  the 
working  of  a  plant  under  his  charge.  It  consists  of  three  gas- 
driven  generating  sets  of  50  kw.  each,  which  have  been  running 
over  two  years  for  operating  machine  shops.  The  engines  are 
direct-coupled  to  generators,  and  are  governed  by  hit-and-miss 
gear,  with  an  additional  throttle  governor  on  the  gas  inlet. 
The  gas  for  the  three  engines  is  derived  from  one  suction  plant. 
The  fire  is  banked  at  week-ends,  and  put  out  only  at  two  months 
intervals.  A  month's  running  showed  the  following  :  Coke,  7.2% 
tons,  ;£i3  i8s.  2d.  ;  water,  106,500  gal.,  £2  4s.  5d.  ;  wages,  £\(> 
15s.  4d.  ;  oil,  13s.  6d.  ;  sundries,  15s.  ;  scrubber  and  purifier 
renewals,  5s.  6d.  ;  interest  and  depreciation,  £,22  los.  ;  total, 
^^^58  IS.  lid.  The  coke  burned  per  horse-power-hour  was  2.22 
pounds. 
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INVENTION  %  DEVELOPMENT 

IN  THE:  ELECTRICAL  FIELD 


Helios  Flaming  Arc  Lamp. — A  new  type  of  flam- 
ing arc  lamp  has  been  placed  on  the  market  by  the 
Helios  Manufacturing  Company,  Bridesburg,  Phila- 
delphia. The  main  structure  of  the  lamp  consists  of 
a  heavj^  brass  tube  connecting  the  lower  brass  plate 
W  ith  the  top  casting,  and  to  which  is  secured  a  casting 
which  supports  the  resistance  spools  and  the  carbon- 
holder  guides.  Inside  of  the  main  tube  is  a  rod  oper- 
ated by  a  magnet  in  the  top  of  the  lamp,  which  is 
energized  when  current  is  thrown  on,  drawing  the  rod 
upward;  and  thus,  by  means  of  a  presser  foot  at  the 
lower  end  of  the  rod,  separating  the  carbons  and  strik- 
ing the  arc.  The  blowing  magnets,  as  well  as  the 
plunger  magnet,  are  wound  with  asbestos-insulated 
wire.  The  flexible  cables  leading  to  the  carbon-holders 
are  insulated  with  glass  beads.  The  resistance  spools 
are  wound  on  grooved  porcelain  forms. 

There  are  no  clutches,  chains,  gears  nor  shunt  wind- 
ings in  this  lamp.  The  carbons  feed  entirely  by 
gravity,  and  the  bridge  connecting  the  carbon-holders 
insures  equal  feeding  of  the  two  carbons.  The  bind- 
ing posts  are  substantial.  The  cases  are  made  of  either 
brass  or  bronze,  in  any  desired  finish,  for  either  indoor 
or  outdoor  use.  The  special-shaped  globe  is  so  de- 
signed that  the  light  rays  will  pass  through  it  nearly 
at  right  angles — that  is,  the  shape  of  the  globe  is 
designed  to  follow  practically  the  shape  of  the  arc 
itself. 

These  lamps  require  forty  volts  at  the  arc,  and  may 
be  operated  two  in  series  on  110  volts.  When  so  oper- 
ated and  adjusted  for  a  current  consumption  of  ten 
amperes,  the  manufacturer  states  that  the  lamps  have 
an  efficiency  of  one-quarter  watt  per  mean  hemis- 
pherical candle. 


EijECTrical  Music. — One  of  the  interesting  electri- 
cal events  of  the  past  year  was  the  formal  opening  of 
the  auditorium  of  the  Eastern  Cahill  Telharmonic 
Company  in  New  York  City,  and  the  electric  music 
distribution  service  of  that  company.  This  service 
is  through  underground  cables,  just  as  electric  light, 
telephone,  and  telegraph  service  is  now  conducted  in 
large  cities,  affording  music  on  tap,  so  to  speak,  with 
the  company's  establishment  at  Broadway  and  Thirty- 
ninth  street  as  the  central  music  generating  station. 
This  is  equipped  with  144  alternating  generators,  and 
yields  144  different  frequencies,  varying  from  40  to 
4,000  cycles.  The  currents  from  these  alternators  are 
superposed  in  a  manner  to  cause  a  telephone  dia- 
phragm to  produce  certain  musical  notes,  according 
to  the  combinations  of  frequencies  used.  A  perform- 
er's keyboard,  somewhat  on  the  ])iano  order,  with  144 
keys,  controls  the  circuits  from  the  several  alterna- 
tors. From  this  music  "central"  the  music  is  carried 
off  by  wire  to  thousands  of  different  places  simul- 
taneously. Contracts  are  now  being  made  and  con- 
nection on  the  company's  cables  as  well — material 
illustrations  of  Dr.  Thaddeus  Cahill's  beautiful  and 
epoch-making  invention. 


Electrical  Driving  in  Sawmills. — Woodworking 
machinery,  such  as  circular  saws,  planera,  etc.,  often 
demands  a  sudden  increase  in  driving  power  up  to  as 
much  as  three  times  the  normal,  and  with  the  ordin- 
ary arrangement  of  motor  drive  this  leads  to  objec- 
tionable voltage  fluctuations  and  prevents  satisfactory 
lighting  off  the  same  circuit.  The  effects  can  be 
minimized  by  the  introduction  of  suitable  flywheels, 
but  data  on  the  subject  are  not  easily  obtainable.  Herr 
J.  Reiner  describes  a  case  in  Elektrotechnik  und 
Maschinenbau  in  which  a  complete  cure  was  effected 
in  this  way :  The  flywheel  was  attached  to  the  motor, 
as  shown  in  Fig.  1,  by  means  of  a  leather  coupling. 
The  dimensions  of  the  flywheel  were  such  that  its 


Electric  Driving  i.n  Saw  Mills. 


stored  energy  amounted  to  15  times  the  full-load 
motor  output  in  one  second,  and  this  served  to  equal- 
ize the  combine  power  fluctuations  due  to  the  circular 
saw,  shaping  machine,  and  planer,  so  that  these  ma- 
chines could  be  run  without  inconvenience  during  the 
lighting  period. 


Verticaij  Frequency  Changer  Set. — What  is 
stated  to  be  the  first  vertical  shaft  frequency  changer 
set  ever  built  in  the  United  States,  and  probably  in 
the  world,  has  recently  been  completed  at  the  Schenec- 
tady Works  of  the  General  Electric  Company.  The 
advantages  of  applying  vertical  tiirbo-generator  prin- 
ciples to  frequency  changer  sets  have  been  found  to 
have  great  weight  in  the  larger  capacities.  Whereas, 
in  large  siz  horizontal  shaft  frenquency  changer  sets, 
it  has  followed  that  the  electrical  design  suffered  be- 
cause of  the  mechanical  difficulties  involved,  in  the 
new  vertical  sets,  the  machines  can  be  properly  ])ro- 
portioned  to  obtain  low  iron  and  copper  losses  with- 
out sacrifice  to  either. 

From  the  facts  that  the  friction  losses  are  small  and 
the  proportion  between  iron  and  copper  losses  so  low 
and  well  balanced,  the  combined  efiiciencies  of  the 
motor  and  generator  in  the  vertical  sets  are  very  high. 
Tests  have  shown  that  the  generator  is  suitable  for  a 
continuous  output  of  2.667  kilo-volt-amperes  of  75  per 
cent,  power  factor  without  any  part  heating  more 
than  40  degrees  above  the  surrounding  air.  At  the 
full  load  output  of  2,000  kw.  with  unitl  power  factor, 
the  efficiency  is  85  per  cent.    The  high  efficiency  of 
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the  vertical  set  at  full  load,  and  remarkably  high 
efficiency  at  half  load  are  due,  in  a  good  measure,  to 
the  very  low  friction  losses.  The  rise  in  potential  of 
the  generator  when  the  load  is  thrown  off,  with  unity 
power  factor,  is  a  trifle  less  than  6  per  cent. 

Aside  from  the  higher  efficiency  thus  obtainable,  the 
vertical  frequency  changer  set  in  the  larger  sizes  is 
more  compact,  simpler  in  operation,  cheaper  to  build, 
more  accessible,  and  more  adaptable  to  given  condi- 
tions than  the  horizontal  type  heretofore  built. 

Electric  Regulator  Socket. — A  new  type  of  turn- 
down or  regulating  socket  has  been  placed  on  the 
market,  wherein  it  would  seem  that  the  correct  prin- 
ciple of  adapting  the  wire  wound  rheostat  form  of 
resistance  has  been  solved.  Heretofore  the  usual 
method  was  to  use  some  plastic  material,  which  would 
disintegrate  from  the  heat.  The  "Electric  Regulator 
Socket,"  so  termed  by  the  manufacturers,  the  Knapp 
Manufacturing  Company,  New  York,  is  compact  in 
form  and  but  slightly  larger  than  the  ordinary  socket. 
According  to  the  Electrical  Record,  it  is  claimed  that 
when  turned  down  on  the  lowest  contact,  over  two- 
thirds  of  the  current  is  saved  by  the  device.  This 
socket  is  constructed  for  any  voltage  from  240  down, 
alternating  or  direct  current,  and  any  commercial 
lamp  of  16  candle  power. 


An  Ad.justable  Transformer. — The  use  of  a  small 
alternating  current  transformer  for  testing  armatures 
to  discover  short  circuits  is  becoming  common  prae- 


An  Adjustable  Transformer. 


tice  in  electric  railway  shops.  Most  roads  having 
several  sizes  of  motors  and  armatures  have  several 
sizes  of  transformers  to  accommodate  the  various  cir- 
cumferences. Mr.  G.  A.  Harvey,  electrical  engineer 
of  the  International  Railway  Company,  of  Buffalo, 
has  designed  a  testing  transformer  which  accommo- 
dates- itself  to  any  size  of  armature  up  to  1 8  inches 
in  diameter.  It  consists  of  the  usual  coil  of  wire 
around  a  core,  and  to  each  end  of  this  core  is  bolted, 
so  as  to  form  a  hinge,  the  series  of  laminated  plates 
forming  the  sides  of  the  transformer.  From  the  en- 
graving shown  herewith  it  will  be  evident  that  by 
turning  the  small  hand  screw  the  sides  of  the  trans- 
former may  be  spread  apart  or  brought  together  so 
as  to  fit  a  larger  or  smaller  armature. 


Compensating  "Windings  for  Dynamos. — A  method 
of  winding  compensating  coils  for  dynamos,  which 
is  thought  to  have  some  advantages,  has  been  devised 
by  C.  A.  Parsons  and  J.  H.  Armstrong,  of  England. 
It  is  sought  to  overcome  the  difficulty  of  bending  large 
conductors,  placing  them  in  slots  cut  in  the  face  of 
the  field  poles  without  injuring  the  insulation.  This 
is  accomplished  by  building  the  conductor  up  of  a 
large  number  of  copper  links  bolted  together,  each 
link  being  of  suitable  length.  These  links  are  then 
insulated  and  placed  in  slots  in  the  pole  face,  the 
arrangement  being  such  that  every  armature  conduc- 
tor in  every  position  is  paralleled  by  one  of  these  com- 
pensating conductors,  the  latter  being  arranged  so 
that  the  centre  of  each  compensating  coil  comes  mid- 
way between  two  adjacent  poles.  The  coils  are  con- 
nected in  series  with  the  armature,  and  in  this  way 
set  up  an  opposing  magnetomotive  force  which  at  all 
times  is  equal  and  opposite  to  that  due  to  the  arma- 
ture.— Abstracted  from  the  Mechanical  Engineer. 

TIDE  WATER  POWER. 

Inventors  have  been  working  for  years  to  create 
some  system  of  harnessing  the  tides,  but  there  is 
usually  some  drawback.  In  most  of  the  systems 
which  have  been  tried,  the  inventors  could  not  get 
any  power  at  extreme  high  and  low  water. 

Messrs.  George  H.  Cove,  of  Roxbury,  Mass.,  and 
W.  Fred.  Cove,  of  Amherst,  N.S.,  have  recently  ob- 
tained patents  on  a  tide  water  power  system,  on  which 
they  have  been  working  for  years,  and  which  recog- 
nized engineers  claim  is  the  best  and  most  practical 
system  yet  invented.  By  their  system  it  is  claimed 
they  can  get  continuous  power  night  and  day. 

A  company,  which  is  known  as  the  Cove  Hydro- 
Eleetric  Company,  has  been  incorporated  under  the 
laws  of  the  State  of  Maine.  Their  main  office  is  locat- 
ed in  Boston,  Mass.,  and  they  have  opened  a  branch 
office  at  St.  John,  N.B. 

In  Nova  Scotia  and  New  Brunswick  a  tide  of  from 
twenty  to  forty  feet  furnishes  such  an  enormous 
force  that  the  possible  energy  is  almost  inconceivable, 
yet  the  same  force  remains  to  be  reharnessed  day 
after  day  for  the  ages  to  come. 

Mr.  "W.  Allan  Staples,  of  Fredericton,  N.B.,  has 
been  appointed  consulting  engineer. 

ELECTRIC  SMELTING  OF  ORE. 

The  representations  to  the  Government  in  favor 
of  a  bounty  on  iron  ores  smelted  by  electricity  are 
likely  to  be  successful.  The  Government's  proposal 
is  as  follows : 

On  pig  iron  manufactured  from  Canadian  ore  by 
the  process  of  electrical  smelting  during  the  calendar 
years  1909-10,  $2.10;  1911,  $1.70  per  ton;  1912,  90 
cents  per  ton. 

On  steel  ingots  manufactured  by  electric  process 
direct  from  Canadian  ore,  and  on  steel  ingots  manu- 
factured by  electric  process  from  pig  iron  smelted  in 
Canada  by  electricity  from  Canadian  ore  during  the 
calendar  years  1909-10,  $1.65  per  ton;  1911,  $1.05  per 
ton;  1912,  60  cents  per  ton. 

A.T.E.E.  ANNUAL  MEETING. 
The  annual  meeting  of  the  American   Institute  ot 
Electrical  Engineers  will  be  held  at  Niagara  Falls, 
N.  Y.,  June  24  to  27. 
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I  TELEGRAPH /TELEPHONE,  I 

MEMORIAL  TO  PROFESSOR  ALEXANDER 
GRAHAM  BELL. 

Tlio  citizons  of  Brantford,  Ontario,  havo  formed 
tho  Bell  Telephone  Mernoi-ial  Association,  for  the  pur- 
pose of  purchasing  as  a  public'  property  the  Bell 
homslead  on  Tutella  Heights  and  erectitig  a  monu- 
ment on  a  central  site  in  the  city  of  Brantford  to 
l)erpctuate  the  memory  of  the  inventor  of  the  tele- 
l)li()nf\  Professor  Alexander  Graliam  I>cll.  The 
ainoniit  required  to  be  raised  is  estimated  at  $40,000, 
of  which  tlie  Ontario  r.ovcrnment  has  been  asked  to 
contrilnite  $10,000. 

Thirty-one  years  ago  the  first  long  distance  tele- 
])]ione  message  on  recoi'd  was  transmitted  from  Tutella 
Heights,  the  home  of  the  inventor,  to  a  point  in  the 


\\c  pri'sented  it  as  a  gift  to  his  fafhfr,  I'rof.  Mel- 
ville Bell,  and  the  latter,  believing  a  company  or  part- 
nership unnecessary,  appointed  a  general  agent  to  ex- 
ploit the  Bell  Telephone.  The  latter  visited  the  prin- 
cipal cities  and  towns  and  exhibited  the  old-fashioned 
box  telephone,  with  but  little  commercial  success, 
however,  as  the  difficulty  of  hearing  the  voice  clearly 
rendered  problematic  its  future  value  as  a  means  of 
communication. 

"The  first  commercial  telephone  line  was  estab- 
lished at  Hamilton,  Ontario,  in  October,  1877,  by  the 
District  Telegraph  Company,  who  were  quick  to  ap- 
preciate its  value,  and  they  therefore  secured  control 
of  the  invention  for  that  district.  This  line  con- 
nected together  the  residences  of  ^lessrs.  Baker  and 
Cory." 

WIRELESS  TELEPHONY. 

Count  Arco,  of  Berlin,  in  his  wireless  telephone 
experience,  has  succeeded  in  obtaining  distinct  ex- 


Proi'Essor  Alexander  Graham  Bell, 

The  In\i'ntor  ot"  the  Telephone. 


HOMESTKAD  OF  PROFESSOR  BeLL,  THE  INVENTOR  OF  THE  TELEPHONE, 

Tutella  Heights,  Brantford. 

(Photo  by  Park  &  Co.) 


city  of  Brantford,  a  distance  of  about  three  miles.  It 
was  there  that  many  of  Professor  Bell's  experiments 
in  multiple  telegraphy,  and  some  of  the  earliest  in 
telephony,  were  made.  Concerning  these  experiments, 
Mr.  L.  B.  ]\TeFarlane,  in  a  paper  read  before  the 
Canadian  Electrical  Association  in  1893,  said: 

"The  first  experimental  telephone  lines  erected  in 
Canada  and  used  in  this  connection,  extended  frojn 
the  residence  of  the  inventor's  father  across  his  gar- 
den. This  line  being  found  workable,  it  was  after- 
wards continued  0!i  to  the  residence  of  the  Rev. 
Thomas  Henderson,  in  Brantford.  Its  successful 
working  soon  became  noised  abroad,  and  the  novelty 
of  the  invention  attracted  many  visitors  from  various 
parts  of  Ontario  to  listen  to  the  then  wonderful  per- 
ftuMuanee  of  the  electric  telephone;  and  presently 
Brantford  became  known  as  the  'Telephone  City.' 
At  this  time  the  mueh-condenuied  'Hello'  had  not 
ctmie  into  use  as  a  signal  for  conversation  to  begin; 
the  words  'Hoy  Hoy'  were  considered  most  satisfac- 
tory. "We  must  give  a  discriminating  public  the  credit 
of  choosing  the  less  objectionable  word,  and  be  thank- 
ful that  'Hoy  Hoy'  did  not  survive. 

"When  the  Canadian  patent  was  issued  to  Prof. 


changes  of  words  in  a  tolerably  natural  voice  at  a 
distance  of  two  miles  by  using  poles  thirty  feet  high. 
Rear-Admiral  ^lanney,  who  was  a  delegate  of  the 
United  States  to  the  International  Conference  on 
Wireless  Telegraph}-  at  Berlin,  and  Lieut.-Comman- 
der  Howard,  U.  S.  N.,  the  American  Naval  attache, 
have  been  present  at  a  series  of  private  exhibitions 
of  the  wireless  telephone  apparatus,  and  have  been 
able  to  talk  with  each  other  at  a  distance  somewhat 
less  than  three  miles.  But  the  best  practical  results 
are  attained  at  two  mili^s  or  under,  with  thirty  feet 
poles. 

Count  Arco  does  not  regard  his  discoveries  as  com- 
mercially practicable  at  present,  though  he  hopes  to 
eventually  construct  an  apparatus  wliich  will  take 
the  place  of  win^s  in  cities  aiul  perhaps  in  suliurbau 
districts. 


The  Hamilton  Rural  Teiojilmiu'  Company,  Liniitoil,  capital 
$10,000,  lias  been  granted  an  Ontario  charter,  to  carry  on  a 
telephone  business  in  the  county  of  Northumberland.  The  head 
office  will  be  at  Coldsprings,  Ont.  The  directors  are  Messrs. 
Frederick  Arthur  George  Nixon,  William  Edwin  Lacey,  David 
Mcintosh,  James  Thompson  and  Thomas  William  Moore. 
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THE  LATE  CHARLES  R  SCLATER. 

The  death  of  Mr.  Charles  Page  Sclater,  secretary- 
treasurer  of  the  Bell  Telephone  Company,  Avhieh 
occurred  at  Montreal  on  March  25th,  came  as  a  great 
surprise  to  his  friends  and  the  biisiness  community. 
A  slight  influenza  developed  into  pneumonia,  and  in 
a  few  hours  the  end  had  come. 

Although  but  fifty-seven  years  of  age,  Mr.  Sclater 
had  been  secretary-treasurer  of  the  Bell  Telephone 
Company  for  twenty-seven  years,  since  its  incorpora- 
tion in  fact,  and  no  small  share  of  the  admirable  man- 
ner in  which  that  great  business  is  organized  is  due 
to  his  fine  abilities  as  an  accoiintant.  His  associates 
in  the  company's  service  hold  him  to  have  been  one 
of  the  first  men  in  the  country,  in  his  own  particular 
work.  He  had  a  remarkable  faculty  for  organiza- 
tion, and  the  comprehensive  system  under  which  the 
books  and  accounts  of  the  company  are  kept  is  prac- 
tically his  own  creation,  he  having  had  charge  of 
them  from  their  inception. 

Mr.  Sclater  was  born  on  February  2nd,  1850,  at 
Dover,  England,  the  son  of  a  retired  officer  of  the 


The  Late  Charles  P.  Sclater, 

Secretary-Treasurer  of  the  Bell  Telephone  Company. 


Royal  Navy.  He  was  educated  at  a  private  school 
in  England,  and  on  its  completion,  was  articled  to  a 
firm  of  London  accountants,  Messrs.  Kemp,  Ford  & 
Company,  with  whom  he  obtained  a  thorough  ground- 
ing in  good  business  methods. 

In  1876  Mr.  Sclater  left  England  and  assumed  the 
management  of  a  cotton  business  in  South  Carolina, 
but  a  year  later  he  came  back  under  the  British  flag 
and  invested  in  the  oil  wells  of  Petrolia,  Ont.  He  was 
appointed  acting  secretary  of  the  old  Dominion  Tele- 
phone Company  of  Toronto  in  1879,  and  when  the 
Bell  Telephone  Coinpany  was  formed  in  1880  he  be- 
came its  secretary-treasurer,  which  position  he  has 
occupied  until  his  death. 

Mr.  Sclater  was  connected  with  a  number  of  other 
important  commercial  corporations,  and  was  a  direc- 
tor of  the  Northern  Electric  &  Manufacturing  Com- 
pany, Limited,  and  of  the  Hamilton  Cataract  Power 
Company.  In  1878  the  deceased  gentleman  married 
Miss  Margaret  Wilde,  of  Hamilton,  Ont.  He  is  sur- 
vived by  his  widow  and  six  children. 

To  the  world  outside  the  Bell  Telephone  Company's 
offices  Mr.  Sclater  was  perhaps  best  known  as  one 
of  the  chief  exponents  of  the  gospel  of  outdoor  life. 


He  was  one  of  the  best  all-round  athletes  in ,  Montreal. 
Between  1870  and  1875  he  was  well  known  in  sport- 
ing circles  in  England,  rowing  at  Henley  in  the  King- 
ston crews  of  1874,  1875  and  1876,  and  during  the 
same  period  played  on  South  of  England  football 
teams.  When  in  America  he  rowed  stroke  in  a  South 
Caroline  rowing  club  four  which  was  victorious  in 
the  Charleston  regatta  of  1877.  For  two  years  he  was 
president  of  the  St.  George's  Snowshoe  Club  of 
Montreal. 

One  of  his  fellow-officers,  in  speaking  of  Mr.  Scla- 
ter, said  that  of  all  the  features  of  his  finely-rounded 
character,  perhaps  a  love  of  justice  was  the  most  pro- 
nounced. His  was  eminently  a  judicial  mind,  coupled 
with  a  strong  sense  of  duty,  and  strengthened  by 
unflinching  courage.  The  consequence  was  that  all 
men  with  whom  he  came  in  contact  felt  convinced 
of  his  desire  to  view  a  subject  from  every  side,  and 
to  have  his  judgment  on  the  result  of  such  examina- 
tion rather  than  upon  any  pronounced  opinions.  Na- 
turally, with  a  reputation  of  such  a  character,  he  was 
both  respected  and  trusted  by  his  employers  and 
fellow-officers,  and  has  left  behind  him,  in  the  offices 
of  the  company,  the  memory  of  a  man  of  conscientious 
devotion  to  duty,  of  kindly  nature,  and  of  high  pro- 
fessional abilities. 


SHORT  CIRCUITS. 

At  a  special  meeting  of  the  directors  of  the  New  Brunswick 
Telephone  Company,  held  at  Prederieton  on  March  29th,  Hon. 
F.  P.  Thompson,  who  has  been  acting  as  managing  director, 
was  elected  president  to  succeed  Dr.  Stockton.  Mr.  Alfred 
Seely,  of  St.  John,  was  appointed  secretary-treasurer  in  place 
of  Mr.  W.  E.  Smith,  resigned,  while  Mr.  P.  V.  Carvell,  M.P.,  of 
Woodstock,  was  appointed  on  the  board  to  fill  the  vacancy 
caused  by  Dr.  Stockton's  death. 

The  Municipal  Council  of  Miniota,  Man.,  have  decided  to 
take  up  the  question  of  establishing  a  telephone  system 
throughout  the  municipality.  Expert  Francis  Dagger  esti- 
mates that  about  27.5  miles  of  pole  line  will  be  required  to 
cover  the  municipality. 

Premier  Eoblin,  of  Manitoba,  states  that  1,000  miles  of 
telephone  lines  will  be  built  in  that  province  immediately.  Con- 
tracts have  already  been  closed  for  poles,  and  other  material 
is  being  looked  for,  so  that  the  construction  can  be  proceeded 
with. 

Hon.  Mr.  Davis  has  moved  the  following  resolution  in  the 
Dominion  Parliament :  ' '  That  in  the  public  interest  the  Gov- 
ernment should  appoint  an  expert  officer  in  connection  with 
the  Board  of  Eailway  Commissioners  of  Canada,  to  be  called 
a  Telephone  and  Telegraph  Commissioner,  whose  duties  shall 
be  to  have  full  control,  as  regards  construction,  location,  main- 
tenance and  operation  of  all  telegraph  and  telephone  lines  in 
Canada. ' ' 


The  Toronto  &  Hamilton  Eadial  Electric  Eailway  Company 
are  asking  the  Dominion  Government  for  power  to  build,  in 
addition  to  their  present  main  line  from  Oakville  to  Toronto, 
branch  lines  from  Hamilton  to  the  Niagara  river,  and  from 
Brantford  to  the  Detroit  river,  running  through  Brant,  Elgin, 
Kent  and  Essex,  and  through  or  near  Woodstock,  St.  Thomas 
and  Chatham. 

Allis-Chalmers-Bullock,  Limited,  of  Montreal,  have  moved 
their  Winnipeg  branch  offices  from  the  Canada  Life  Block 
to  more  extensive  quarters  at  251  Notre  Dame  avenue.  These 
new  offices  are  well  lighted,  well  equipped,  and 
in  every  way  suitable  for  show  rooms.  A  large 
stock  of  motors  are  now  on  their  way  from 
Montreal.  As  previously  reported,  Mr.  E.  H.  Zavitz,  late 
manager  of  the  Vancouver  branch,  has  taken  over  the  manager- 
ship of  the  Winnipeg  office,  assisted  by  Mr.  W.  E.  Murphy, 
district  engineer,  and  Mr.  F.  W.  Burnham.  Mr.  Zavitz  reports 
that  business  is  brisk  and  that  a  large  number  of  small  motors 
are  being  sold  in  Winnipeg. 
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REPORT  ON  STREET  RAILWAY  FENDERS. 

'Hw  Ontario  Kfiilway  and  Municipal  Board,  upon 
the  application  of  the  Toronto  Railway  Company, 
iTccntly  appointed  Messrs.  J.  F.  IT.  Wyse  and  II.  W. 
IMiddlemist,  consulting  engineers,  Toronto,  to  conduct 
tests  of  street  railway  fenders.  A  number  of  dilTer- 
eiit  devices  were  tested,  Avith  the  residt  that  the 
.I(>iikins  automatic  i'ciKler  was  recommended  for  use 
oil  the  cars  of  the  Toronto  Railway  Company.  The 
report  in  part  is  as  follows: — 

Tlic  miiiihor  of  difficulties  incitlent  to  obtaining  a  first-class 
f('ncl(M-  arc  recognized  more  readily  by  those  familiar  with  the 
operation  of  street  cars  and  electric  railways  than  by  the 
l)ublic  itself.  Many  prohibitive  objections  are  apparent  at 
once  to  the  street  railway  man,  but  the  dreadful  results  of  these 
(ili.jcctii)iis  ;liid  faults  are  only  too  apparent  to  the  public  in 


First — Be  dropped  to  the  paving  by  coming  in  contact  with 
the  person  to  be  saved. 

Second — Be  aiitomaticallj'  dropped  with  a  minimum  impact 
or  slight  blow  of  tripping  device  so  that  the  fenders  may  go 
well  under  the  object  without  damage  to  the  latter. 

Third — This  must  be  done  with  incredible  rapidity.  For 
example,  if  the  car  is  travelling  at  the  rate  of  only  10  miles  an 
hour  the  fender  must  be  dropped  from  its  normal  height  to  the 
pavement  in  one-fifteenth  of  a  second  in  order  to  pass  under 
the  object  struck,  as  at  that  speed  the  car  travels  approxi- 
mately 15  feet  a  second.  For  this  reason  it  will  be  quite 
obvious  that  dropping  by  gravity  at  a  speed  of  10  miles  an 
hour  is  entirely  inadequate. 

Fourth — The  fender  must  be  held  in  its  position  against  the 
friction  of  the  pavement  caused  by  the  onward  motion  of  the 
car  and  must  be  of  such  construction  as  to  pa.ss  under  the 
object  and  not  rise  and  go  over  it.  The  inclination  to  roll 
away  or  over  the  object  creates  a  tendency  to  force  the  fender 


The  Jenki.ns  Ai'tomatic  FEsnEK. 


the  enormous  number  of  fatalities  due  to  poor  fenders  and 
their  failure  to  operate  at  the  exact  instant  when  required. 
.V  little  boy  jumps  from  behind  a  waggon,  and  with  the  usual 
lack  of  consideration  shown  at  his  age,  starts  for  the  sidewalk, 
when  a  car  he  did  not  see  (and  the  motorman  of  which  did 
not  see  him),  grinds  into  a  scarcely  recognizable  mass  what 
only  a  few  seconds  before  was  perfection  of  life  and  happiness. 

The  list  of  fatalities  where  an  automatic  fender  would  have 
saved  (and  with  people  of  all  ages)  is  appalling  as  to  their 
number,  and  the  horror  and  rapidity  of  their  execution. 

The  short  space  of  time  elapsing  between  the  appearance  of 
the  victim  and  the  contact  of  the  latter  with  the  car,  together 
with  the  very  natural  agitation  of  the  motorman  under  such 
circumstances,  renders  it  practically  impossible'  for  him  to 
(•fTectively  operate  a  fender. 

Kinging  the  gong,  turning  on  and  off  the  current  and  apply- 
ing the  brakes  are  performed  so  often  as  to  become  almost  an 
unconscious  mechanical  action.  Whereas  the  unusual  and  rare 
occasions  of  dropping  a  fender  necessitates  the  mental  guid- 
ance of  the  motorman  for  its  accomplishment. 

The  lack  of  necessary  time  for  this  tripping,  and  the  un- 
certainty of  its  effectiveness,  makes  apparent  the  demand  for 
an  automatic  device  which  must — 


up  from  the  roadbed.  And  for  this  reason  we  recommend  that 
a  wheel  guard  be  used  in  all  cases,  the  latter  to  be  rigidly 
fastened  to  the  truck  of  the  car  and  to  be  not  more  than  two 
inches  above  the  top  of  the  rail,  and  in  shape  to  be  straight, 
that  is,  at  right  angles  to  the  rail.  Said  wheel  guard  to  be 
made  either  of  wood  or  heavy  wire  and  substantially  fraitied. 
Samples  of  wheel  guards  with  necessary  fittings  to  be  submit- 
ted to  your  engineers  for  approval  before  being  adopted.  In 
addition  to  this  the  space  on  either  side  at  the  back  of  the 
fender  and  between  it  and  the  forward  wheels  should  be  pro- 
tected with  a  substantial  wire  screen  or  other  appliance,  ap- 
proved by  your  engineers,  to  prevent  a  body  from  being  turned 
in  behind  a  fender  and  in  front  of  the  wheels  in  the  event  of 
being  struck  by  the  corner  of  the  fender. 

Section  Xo.  217,  Clause  "B, "  of  the  Act  provides  in  all 
cases  where  the  rails  are  laid  upon  the  paved  or  travelled  por- 
tion of  the  street,  or  any  part  thereof,  the  rails  shall  be  laid 
(as  nearly  as  practicable)  flush  with  the  street,  and  shall  be 
laid  so  as  to  cause  the  least  possible  impediment  to  the  ordin- 
ary traffic  of  the  street,  and  shall  be  so  kept  and  maintained 
by  the  railway  company.  AVe  regret  that  in  Toronto  this  is 
not  the  case,  the  variation  between  the  height  of  the  rails 
in  many  sections  of  the  city,  together  with  the  high  crossings 
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and  the.  approach  to  steep  grades,  necessitates  carrying  the 
fenders  at  a  height  of  about  six  inches. 

The  oscillation  of  single  truck  ears  necessitates  a  fender  of 
the  best  design  to  be  hung  on  to  the  truck  so  as  to  be  practi- 
cally non-oscillating  and  minimizing  its  movement  with  the 
movement  of  the  car. 

The  records  of  tests  of  the  Twentieth  Century  fender  in 
the  past  impresses  iis  with  the  fact  that  the  working  parts  of 
any  fender  to  be  adopted  should  be  uniform  in  location,  simple 
and  easily  understood  by  the  raotorman,  so  as  to  be  readily 
kept  in  perfect  condition.  In  this  connection  we  would  strongly 
recommend  that  your  engineers  make  a  periodica],  and,  so  far 
as  the  company  is  concerned,  an  unlooked-for  inspection  of 
the  life-saving  equipments  of  the  cars,  with  power  to  prose- 
cute any  case  where  fenders  are  found  not  to  be  in  good  work- 
ing order.  It  does  not  aj^pear  clear  to  us  that  Clause  211  of  the 
Act  sufliciently  covers  the  proper  maintenance  by  companies 
of  approved  fenders  and  their  being  kept  in  good  working 
order.  We  would,  therefore,  recommend  to  your  honourable 
board  an  addition  to  the  Act,  ' '  providing  a  substantial  penalty 
for  the  carrying  of  defective  fenders,  guards,  brakes,  or  other 
life-saving  appliances,"  as  a  fender  operated  and  not  main- 
tained as  approved,  is  not  and  should  not  be  regarded  in  law, 
as  complying  with  the  Act.  It  also  appeals  to  us  that  your 
honourable  board  should  have  power,  as  recommended  by  your 
engineers,  to  recall  their  approval  of  fenders,  or  wheel  guards 
at  any  time  if  the  said  fender  or  wheel  guards  should  prove 
inefiicient,  or  when  same  may  be  replaced  by  something  de- 
cidedly better  in  design  and  operation. 

Invitations  were  issued  by  your  engineers  to  a  number  of 
inventors  and  manufacturers  of  fenders  that  on  the  27th  day 
of  November  we  would  make  a  public  test  of  same  for  the 
purpose  of  recommending  for  adoption  on  cars  in  the  City  of 
Toronto  such  devices  as,  in  their  opinion,  best  answered  the 
requirements.  In  answer  to  our  invitations  application  was 
made  to  the  street  railway  by  some  sixteen  inventors  for  street 
cars  and  the  necessary  appliances  for  making  the  test.  With- 
out an  exception  every  convenience  and  assistance  to  facilitate 
this  was  given  these  inventors  by  the  Street  Eailway  Com- 
pa.ny  to  make  a  most  thorough  test.  The  tracks  available 
were  on  Sherbourne  street  and  Howard  Park  avenue,  of  which 
wn  chose  the  latter  as  being  more  free  from  traffic  or  other 
interruptions. 

The  27th,  unfortunately,  was  wet  and  unfit  for  the  first 
test,  which  was  posbponed  until  the  28th,  and  completed  on 
the  29th.  On  the  15th  and  16th  of  this  month  (January)  a 
number  submitted  by  different  inventors  were  also  tested,  and 
three  or  four  are  yet  being  prepared  for  testing.  Each  one 
was  thoroughly  tested  until  we  were  able  to  form  an  accurate 
estimate  of  its  value.  Among  the  fenders  tested  there  were 
several  which,  while  they  did  not  come  up  to  the  standard  of 
■pfficiency  considered  necessary,  contained  many  unique  and 
ingenious  features.  And  some  of  these  fenders  we  have  no 
doubt  with  some  improvements  and  modifications  might  yet 
meet  the  demands  for  an  efficient  life-saver.  There  were  also 
two  fenders  of  the  trip  variety,  namely,  the  Twentieth  Century 
and  the  Odell  fender,  which  in  that  class  might  be  considered 
to  have  special  merit,  but,  as  we  have  already  indicated,  a 
trip  fender  on  crowded  streets  like  those  of  the  City  of  Toronto 
is  unsafe,  and,  in  our  opinion,  should  not  be  permitted  to  be 
for  a  longer  period  of  time  than  will  be  fair  and  reasonable 
to  admit  of  a  change  to  another  design,  say  about  six  months. 
Until  this  change  is  made  we  recommend  that  the  trips  of 
the  Twentieth  Century  fender  should  be  changed  as  shown 
on  the  one  tested,  i.e.,  the  shorter  lever  on  the  platform  drop- 
ing  the  fender,  the  longer  one  to  be  used  only  for  resetting 
same,  and  that  these  trips  should  bo  uniformly  located  con- 
veniently to  the  motorraan  about  the  centre  of  the  platform,  and 
not  as  now  on  same  cars  in  the  centre  and  on  others  at  the 
extreme  edge,  and  that  these  fenders  be  kept  in  proper  work- 
ing order  with  their  locks  on  and  operative. 

We  recommend  that  those  changes  be  made  within  sixty 
days  after  date  of  notification  from  your  board,  that  said 
changes  are  necessary,  and,  further,  that  your  board  instruct 
your  engineers  to  take  steps,  such  as  are  necessary,  to  insure 
that  your  instructions  in  this  respect  are  being  complied  with. 

Under  all  the  circumstances,  and  having  regard  to  the  whole 
situation,  we  feel  that  at  the  present  time  there  is  only  one 
fender  among  those  which  we  have  tested  up  to  date  which 
seems  to  fiU  the  requirements  of  a  life-saving  device  for  the 


front  of  electric  cars  in  the  City  of  Toronto,  namely,  the  fen- 
der manufactured  by  the  Jenkins  Automatic  Fender  Com- 
pany, of  Toronto,  and  we  therefore  beg  to  recommend  the  same 
to  your  honourable  board  for  adoption.  We  further  recom- 
mend that  the  Toronto  Street  Eailway  should  discard  all  other 
fenders  and  equip  their  cars  with  the  Jenkins  Automatic  fen- 
der within  six  months  from  the  date  of  this  report. 

We  beg  to  express  the  opinion,  however,  that  certain  im- 
provements will  be  made  in  several  of  the  fenders  which  have 
been  tested,  and  before  very  long  we  may  be  in  a  position  to 
recommend  for  your  approval  at  least  two  or  more  automatic 
fenders. 

We  recommend  for  your  consideration  for  adoption  a  gong 
to  be  rung  under  the  rear  platform  of  all  cars  when  backing 
or  wying.  This  to  be  substantially  a  part  of  the  device  as 
shown  by  Mr.  A.  D.  Bentley  and  by  us  on  the  29th  of  Novem- 
ber, and  again  on  the  16th  of  January. 

It  should  be  a  gong  sufficiently  loud,  and  operated  electri- 
cally or  otherwise  controlled  from  the  front  platform  by  the 
motorman  and  subject  to  the  approval  of  j'our  engineer. 

We  recommend  that  cars  slow  down  to  at  least  three  miles 
an  hour  on  approaching  other  cars  that  are  letting  off  passen- 
gers. A  large  percentage  of  accidents  are  caused  by  passen- 
gers stepping  from  behind  a  standing  car  immediately  in  front 
of  one  moving  in  the  opposite  direction.  For  this  reason  on 
some  roads  cars  slack  up  on  meeting,  others  stop  to  let  off 
passengers,  and  on  other  roads  the  approaching  car  comes  to 
a  full  stop  before  passing  the  stationary  car.  All  of  which 
is  respectfully  submitted. 

J.  F.  H.  Wyse. 

H.  W.  MiDDLEMIST, 

Engineers. 

Construction  of  the  Jenkins  Fender. 
The  cradle  or  horizontal  portion  of  the  Jenkins 
fender  upon  which  the  bodies  are  picked  up,  is  a  steel 
frame,  covered  with  light  steel  bands,  and  is  held  in 
place  by  two  steel  gravity  supports.  On  each  side 
of  the  cradle  is  a  flat  steel  spring,  with  a  heavy  down- 
ward strain.  Connected  with  the  above  support  a 
safety  guard  extends  out  about  sixteen  inches  in  front 
of  and  on  a  level  with  the  front  of  the  cradle  as  a 
feeler,  and  when  the  car  approaches  an  object  on  the 
track  the  above  mentioned  guard  is  the  first  to  come 
in  contact  with  it,  and  is  pushed  back  freely  towards 
the  fender,  releasing  the  two  steel  supports,  when  the 
springs  at  once  force  the  fender  to  the  road  before 
it  reaches  the  object  struck. 

The  above  mentioned  springs  force  the  cradle  to  the 
ground,  hold  it  there,  and,  while  the  pressure  is  suffi- 
cient to  prevent  anything  getting  beneath,  the  fender 
is  not  so  locked  as  to  break  when  it  comes  in  contact 
with  rough  or  uneven  ground. 

In  addition  to  the  fender  being  automatic,  it  can 
be  operated  by  the  hand,  foot  or  knee.  The  cushion, 
or  that  part  of  the  fender  which  stands  up  in  front 
of  the  dash-board,  is  made  of  woven  steel  wire,  with 
about  a  three-inch  mesh,  which,  if  the  opportunity 
presents  itself,  a  person  may  grip.  The  steel  frame 
is  covered  with  a  rubber  cushion,  as  is  also  the  front 
bar  of  the  cradle. 

The  fender  can  be  raised  or  lowered  to  meet  the 
requirements  of  different  roadbeds,  or  of  snowstorms, 
etc. 

On  single  truck  cars,  the  fender  is  attached  to  the 
truck  by  means  of  flat  steel  arms,  Avith  a  spring  near 
the  front,  connecting  them  with  the  body  of  the  car 
to  relieve  a  portion  of  the  Aveight  of  the  fender,  and 
with  a  guide  to  keep  the  fender  always  in  place  in 
front  of  the  car.  This  prevents  the  fender  following 
the  motion  of  the  body  of  the  car  up  and  do-wTi,  and 
keeps  it  always  at  a  unifoi*m  distance  from  the  track. 
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REVERSIBLE  AUTOMATIC  POINT  FOR 
STREET  RAILWAY  CONSTRUCTION. 

By  the  courtesy  of  Mr.  A.  Oldfield,  C.K.,  the 
general  manager  of  A.  Oldfield  &  Company,  consult- 
ing civil  engineers,  Kennedy  Building,  Winnipeg,  we 
are  able  to  describe  the  new  street  railway  point 
designed  by  him.  This  point  was  intended  to  over- 
come the  deficiencies  of  the  ordinary  movable  point. 

Mr.  Oldfield  has  had  a  large  experience  in  street 
railway  construction  both  in  England  and  Canada,  ard 
he  has  invariably  found  that  the  tongue  of  a  movable 
point  works  loose  after  very  little  use.  The  conse- 
quence, as  we  daily  see,  is  a  tendency  to  throw  the 
back  truck  of  a  car  on  to  the  wrong  track,  this  being 
caused  by  the  vibration  of  the  tongue  when  the  fore 
truck  is  passing  over  it. 

The  whole  of  this  new  attachment,  which  is  for 
either  a  spring  or  a  movable  point,  is  enclosed  in  a  box 


ins.  deep,  but  in  some  cases  they  were  put  upon 
natural  soil  ;  concrete  was  then  placed  around  the  ties, 
but  none  under  them.  Upon  frequent  occasions  we 
have  examined  these  ties  and  none  have  been  subject 
to  dry  rot.  In  most  cases  the  ties  were  full  ot  mois- 
ture and  in  sound  condition.  The  lies  were  cedar. 
We,  have,  however,  since  abandoned  this  form  of 
construction  and  now  lay  the  rails  on  a  concrete  beam 
12  ins.  deep  and  use  steel  tie-bars  spaced  about  6  ft. 
apart. " 


SOLDERING  PASTE. 

Soldering  paste  has  come  into  extensive  use  in 
electrical  work  as  a  flux  for  soldering,  says  the  "  Brass 
World."  This  has  been  brought  about  by  the  require- 
ments of  the  electrical  trade  that  in  certain  forms  of 
soldering  no  acid  shall  be  used.  Vot  soldering  copper 
wires   for   electrical    conductors,  soldering  paste  is 


Reversible  .A^ltomatic  Point  for  Street  Railway  Construction. 


attached  to  the  side  of  the  point,  as  is  shown  in  the 
illustrations. 

A  sliding  casting  passing  from  the  box,  along  the 
slot  at  the  bottom  of  the  point,  has  a  pin  which  fits 
into  the  tongue.  In  the  side  of  this  slide  are  two 
notches  cut  in  place,  and  when  the  point  is  to  be 
movable,  the  spring  which  is  screwed  into  a  cap  with 
conical  projection  is  placed  in  position.  The  spring 
holds  the  tongue  on  either  side,  and  yet  does  not 
prevent  being  easily  thrown  over. 

Mr.  Oldfield  was  until  recently  engineer  for  the 
Winnipeg  Electric  Railway  Company,  who  have 
adopted  this  attachment,  which  they  think  fills  a  great 
necessity. 


BURYING  RAILWAY  TIES  IN  CONCRETE. 

Mr.  C.  H.  Rust,  City  Engineer  of  Toronto,  writes 
to  the  Engineering  News  as  follows  :  "  In  your  issue 
of  Jan.  17  I  notice  your  comment  upon  the  practice  of 
burying  wood  in  concrete  in  street  railway  track  con- 
struction. In  1892,  when  the  present  Toronto  Street 
Ry.  Co.  converted  the  old  horse  car  line  into  an  elec- 
tric line,  the  city  in  connection  therewith  constructed  a 
permanent  pavement,  the  railway  company  putting 
down  the  wooden  ties  and  rails.  The  ties  were  sup- 
posed to  be  placed  on  a  bed  of  sand  and  gravel  3  or  4 


almost  excusively  used.  It  has  also  entered  other 
fields  of  soldering,  particularly  in  instances  where 
spattering  and  corrosion  are  objectionable. 

Soldering  paste  which  is  now  used  in  the  electrical 
trades  consists  of  a  mixture  of  a  grease  and  chloride  of 
zinc.  The  grease  which  is  commonly  used  is  a 
petroleum  residue  such  as  vaseline  or  petrolatum. 
Such  a  material  is  about  right  in  consistency.  The 
proportions  which  are  used  are  as  follows  : 

Petrolatum  i  lb. 

Saturate  Solution  Chloride  of  Zinc  i  fluid  oz. 

The  use  of  petrolatum  instead  of  vaseline  is  recom- 
mended. While  they  are  identical  in  composition, 
the  name  "  vaseline  "  is  registered  as  a  trade-mark 
and  commands  a  higher  price  on  this  account. 
Petrolatum  is  much  cheaper. 


Measurement  of  coal  consumption  is  made  by  a  novel  method 
at  the  new  Port  Morris  power  station  of  the  Klectric  Zone  of  the 
Xew  York  Central  R.  R.  The  down  spouts  from  the  coal  stor- 
age bunkers  to  the  stoker  hoppers  are  fitted  \vith  shut-cfF  gates 
at  either  end,  the  capacity  of  the  spouts  between  gates  being 
1,000  lbs.  The  handle  of  the  lower  gate  is  connected  to  a  serial 
counter,  and  the  procedure  is,  after  filling  the  downspout  by  the 
upper  gate  and  then  closing,  to  open  the  lower  gate,  by  which 
1,000  lb.  is  delivered  to  the  stoker.  The  counter  automatically 
records  the  number  of  such  deliveries  and  the  coal  consumed 
with  a  lair  degree  of  accuracy. 
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THE  ILLUMINATION  OF  BUILDINGS. 

At  a  meeting  of  the  Manitoba  Association  of  Archi- 
tects, held  on  March  27th,  Mr.  E.  C.  White,  formerly 
of  New  York,  delivered  a  lecture  on  "The  Electrical 
Illumination  of  Buildings." 

In  introducing  his  subject,  Mr.  White  said  that 
the  arrangement  of  lights  had  become  a  science,  as 
well  as  an  art.  Illuminating  engineering  was  a  new 
profession,  hardly  more  than  a  year  old.  In  Febru- 
ary, 1906,  an  illuminating  engineer's  society  was 
established  in  New  York,  and  since  then  branches 
had  been  established  in  Chicago,  Philadelphia,  Bos- 
ton and  Pittsburg.  The  work  was  distinct  from  that 
of  the  architect  or  the  electrical  engineer,  and  had 
as  much  to  do  with  physiology  as  with  mechanics, 
inasmuch  as  the  results  produced  could  only  be  judged 
by  the  visual  effect. 

The  custom  of  laying  out  electric  lighting  by  the 
cubic  foot  v.-as  now  obsolete,  things  were  now  judged 
by  result.  It  is  not  only  necessary  to  produce  suiS- 
cient  light,  but  to  place  that  light  in  such  a  manner 
as  to  insure  a  proper  visual  effect. 

Since  the  development  of  electric  lighting,  much 
£!ttention  has  been  paid  to  the  efficient  generation  of 
current,  and  also  to  the  efficiency  of  lamps  of  all 
kinds.  The  light,  however,  has  been  carelessly  used, 
practically  no  attempt  having  been  made  to  direct 
the  rays  in  iiseful  directions.  To  accomplish  this 
thoroughly  and  in  such  a  way  as  to  produce  the  re- 
quired illumination  for  specific  purposes,  together 
with  the  avoidance  of  such  arrangements  as  are  in- 
jurious to  the  eyesight,  are  the  main  objects  of  the 
illuminating  engineer. 

The  human  eye,  continued  Mr.  White,  is  educated 
by  daylight  conditions,  the  eyebrows  shade  the  eye 
at  an  angle  of  20  degrees,  and  this  fact  must  be  borne 
in  mind  before  a  building  is  wired.  As  it  is  essen- 
tial, in  order  to  preserve  the  eyesight,  to  reduce  the 
intrinsic  brilliancy,  the  proper  shading  of  globes  is  a 
matter  of  much  importance,  but  this  shading  must 
be  done  in  siTch  a  manner  as  to  produce  the  maximum 
amount  of  light.  The  speaker  condenmed  ceiling 
illumination,  especially  in  lofty  rooms,  which,  he  said, 
was  wasteful.  The  lighting  of  comparatively  small 
buildings  with  arc  lamps,  he  said,  was  a  very  bad 
practise. 

A  common  method  of  reducing  brilliancy  was  the 
use  of  the  frosted  lamp.  Experiment  has  shown  that 
the  life  of  a  frosted  lamp  is  45  per  cent,  less  than 
that  of  a  clear  lamp;  whether  this  fact  was  known 
or  not,  he  was  not  prepared  to  say,  but  he  did  not 
think  that  it  was  fully  appreciated.  The  life  of  a 
clear  lamp  placed  within  a  frosted  globe  Avas  only 
slightly  reduced. 

A  common  belief  among  the  uninitiated  was  that 
to  cause  the  illuminating  rays  to  spread  at  a  wide 
angle  it  was  necessary  to  use  a  practically  flat  shade. 
This  was  an  entirely  erroneous  theory.  The  rays 
liave  to  be  diffused. 

Mr.  White  then  gave  a  practical  illustration  of  this 
fact,  exhibiting  two  glass  shades  seven  inches  and 
four  inches  respectively.  He  showed  that  the  illumin- 
ating rays  were  thrown  in  a  more  horizontal  direction 
by  use  of  the  deeper  shade  than  by  use  of  the  shallow 
one. 

The  question  of  color,  said  ]\Ir.  White,  was  more 


a  matter  for  the  architect,  but  it  was  important  to 
remember  that  a  more  powerful  reflection  was  thrown 
from  one  colored  wall  than  another. 

A  practical  demonstration  was  then  given  of  the 
use  of  the  Nernst  burner. 

In  conclusion,  Mr.  White  said  that  he  felt  that 
fixture-making  to-day  is  not  very  much  further  ahead 
as  an  art  than  furniture-making  was  when  William 
Morris  started  in  to  teach  people  how  to  make  com- 
fortable as  well  as  beautiful  furniture,  and  he 
thought  that  within  another  ten  years,  instead  of 
having  mere  ornaments  on  which  lighting  fixtures 
are  to  be  hung,  we  should  have  fixtures  that  in  them- 
selves would  provide  for  the  specific  requirements  of 
0.  building. 

APPROVAL  OF  THE  CONMEE  ACT. 

The  much-abused  Conmee  Act  has  received  tile  ap- 
proval of  the  Ontario  Railway  and  Municipal  Board, 
which  last  month  reported^  against  its  repeal.  The 
report  in  part  is  as  follows : 

Section  9  of  bill  151  provides  for  the  repeal  of 
liaragraijhs  A,  A2,  A3,  A4  and  A5  of  sub-section  4 
of  section  563  of  the  Municipal  Act.  These  para- 
graphs are  known  as  the  Conmee  clauses  of  the  Mimi- 
cipal  Act. 

In  looking  at  the  reports  of  the  debates  in  March, 
1899,  when  the  Conmee  clauses  were  passed,  it  is 
clear  that  they  were  intended  to  prevent  what  would, 
in  many  cases,  amount  to  the  confiscation  of  private 
rights,  by  permitting  the  municipalities  to  construct 
gas,  electric  light  or  water  works  in  the  municipali- 
ties where  a  company  had  constructed  and  were  oper- 
ating similar  works. 

Several  companies  are  operating  either  gas,  electric 
light,  or  waterworks  in  municipalities  in  the  Pro- 
vince of  Ontario.  jMany  of  these  public  utilities  were 
installed  before  1899,  and,  we  believe,  a  few  since 
the  x^assing  of  these  clauses.  The  most  of  them  were 
built  at  a  time  when  they  would  not  pay  dividends 
to  the  promoters.  The  municipalities  were  alive  to 
this  fact,  and  in  many  cases  used  all  their  influence 
and  held  out  inducements  to  the  companies  to  instal 
these  conveniences. 

Many  municipalities  would  not  embark  on  these 
enterprises  becaiTse  they  would  not  pay,  but  were 
perfectly  satisfied  to  permit  a  company  to  do  so  and 
to  operate  them  in  the  lean  years,  but  as  soon  as  they 
commence  to  be  remunerative  the  municipalities  be- 
came anxious  to  get  into  the  business  themselves. 

The  Conmee  clauses  were  designed  to  prevent  the 
duplication  of  gas,  electric  light  or  waterworks,  and 
thereby  the  ruin  of  the  companies  who  had  embarked 
their  money  in  installing  these  utilities.  The  Board 
are  aware  that  in  several  instances  these  clauses  have 
effected  this  purpose  and  prevented  a  serious  loss  of 
invested  capital. 

The  Board  cannot  see  any  good  reason  at  present 
for  repealing  these  clauses.  There  are  no  obstacles 
in  the  way  of  municipal  ownership ;  they  are  only 
a  barrier  to  prevent  the  application  of  the  com- 
panies. 

The  Packard  Electric  Company,  Limited,  recently  secured 
au  order  from  The  T.  Eaton  Company,  Limited,  for  250  Jandus 
enclosed  arc  lamps.  The  Eaton  Company  have  now  about 
600  of  these  lamps  lighting  their  large  stores  in  Winnipeg 
and  Toronto. 
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MODERN  TESTING  INSTRUMENTS. 

The  old-established  firm  of  Evershed  &  Vignoles,  Limited, 
London,  England,  have  recently  opened  a  Canadian  oflBce  at 
No.  3  Dincen  Building,  Toronto,  their  representative  being  Mr. 
J.  F.  B.  Vandeleur.  Here  they  arc  carrying  in  stock  a  com- 
plete line  of  their  well-known  electrical  testing  and  moving 
coil  instrviments,  iiichuling  their  latest  specialty,  the  Patent 
Bridge  Megger,  which  was  placed  on  the  market  only  a  few 
months  ago.  Some  particulars  of  this  device  will  be  interest- 
ing to  Canadian  electricians. 

The  Bridge-Megger  as  its  name  implies,  is  an  instrument 
which  combines  the  functions  of  a  Megger  with  those  of  a 
Wheatstonc  bridge.    As  a  megger,  it  is  used  for  determining 


t  i  obtain  same  without  delay,  ile  invites  the  electrical  fra- 
ternity to  give  him  a  call  and  to  write  for  his  new  Canadian 
catalogue. 


Patent  Bridge  Megger  Arn  Resistance  Box. 

by  direct  deflection  on  the  dial  any  resistance  between  0  and 
40  megohms,  the  first  division  representing  5,000  ohms.  The 
generator  is  of  the  constant  volts  type,  and  is  provided  with 
two  windings,  which  for  megger  measurements  are  coupled  in 
series  and  give  '^00  volts. 

Externally,  and  so  far  as  the  user  is  concerned,  the  megger 
is  simply  a  substantial  teak  box  with  a  window  in  the  top 
through  which  the  ohmmeter  dial  is  seen.  The  generator  w-inch 
handle  is  at  one  end  of  the  box.  On  the  side  of  the  box  are 
two  terminals  clearly  marked  line  and  earth.  To  test  the  insu- 
lation of  a  circuit  it  is  only  necessary  to  set  the  megger  down 
on  a  fairly  level  base,  connect  the  circuit  wires  to  the  line  and 
earth  terminals  and  give  the  winch  handle  half  a  dozen  rapid 
turns.  The  ohnmieler  is  aperiodic  and  the  index  promptly 
comes  to  rest  and  points  to  the  insulation  resistance  in  a  second 
or  so  from  the  start.  There  arc  no  switches,  no  plugs,  no  ad- 
justments, no  key  to  be  tapped,  no  galvanometer  to  watch,  no 
rheostat  to  adjust.  There  is  no  multiplying  or  dividing  by 
ten  or  by  a  hundred:  the  scale  is  always  read  directly  without 
any  calculation  whatever,  and  the  ohmmeter  index  comes  to 
rest  at  a  point  where  the  value  of  the  insulation  resistance  is 
plainly  written  in  so  many  hundred  thousand  ohma.  or  so  manj' 
megohms. 

Inside  the  megger  box  are  a  hand  dynamo  and  an  ohmmeter. 
The  ohmmeter  is  dead-beat,  moving-coil  instrument,  with  a 
current-coil  moving  in  a  powerful  magnetic  field,  and  an  astatic 
pressure  coil  controlled  by  the  same  field.  The  range  of  the 
instrument  reaches  2,000  megohms.  The  coils  are  carried 
upon  an  axle  fitted  at  each  end  with  a  large  and  very  strong 
pivot  working  in  a  sapphire  bearing,  yet  notwithstanding  the 
size  of  these  bearings  the  movement  is  without  a  trace  of 
friction.  A  greatly  improved  scale  enables  the  readings  to  be 
extended  down  to  zero  without  the  use  of  a  shunt  and  its 
attendant  switch.  The  scale,  being  approximately  logarithmic, 
can  be  read  to  a  nearly  equal  degree  of  accuracy  throughout 
the  greater  part  of  the  range.  A  view  of  the  Bridge  Megger 
and  Resistance  Box  is  shown  herewith. 

Other  instruments  manufactured  by  Evershed  &  Vignoles 
include  the  cell  tester,  adapted  for  measurements  of  voltage  on 
primary  and  secondary  batteries;  portable  moving  coil  am- 
meters and  voltmeters,  for  general  measurements  up  to  1,000 
volts  and  1,000  amperes;  portable  gauges  and  electric  stoking 
indicators.  They  make  a  special  form  of  marine  adjustment 
for  use  in  instruments  on  shipboard  as  supplied  to  the  British 
Admiralty,  also  gunnery  telegrai>hs  and  turret  danger  signals. 

Mr.  Vandeleur  advises  us  that  goods  will  be  shipped  from 
England  in  zinc-lined  heavy  wooden  cases,  and  that  prompt 
delivery  is  guaranteed.  He  will  carry  in  stock  a  supply  of 
spare  parts  against  each  order,  so  that  customers  will  be  able 


A  NEW  ELECTROPLATERS'  VOLTMETER. 

The  accompanying  illustration  shows  the  model  131  electro- 
platers'  voltmeter  placed  on  the  market  by  the  Weston  Electri- 
cal Instrument  Company,  Waverly  Park,  Newark,  N.  J.  In 
plating  establishments  the  voltmeter  is  an  important  piece  of 
apparatus,  as  upon  its  reliability  the  quality  of  the  work  de- 
pends. The  amount  of  current  consumed  in  a  bath  is  gov- 
erned by  the  quantity  of  work  being  done,  and  the  current 
flowing  is,  of  course,  dependent  upon  the  voltage.  Too  much 
current  results  in  burned  work,  while  too  little  current  results 
in  a  thin  deposit  which  comes  off  under  the  buif&ng  wheel,  neces- 
sitating replating. 

Owing  to  the  apparently  high  first  cost  of  furnishing  each 
tank  with  a  reliable  and  accurate  voltmeter,  platers  have  hesi- 
tated to  properly  equip  their  plants,  using  unreliable  instru- 
ments or  doing  without  instruments  of  any  kind.  Realizing 
the  importance  of  first  cost  from  the  plater's  staudpoinr,  the 
Weston  Electrical  Instrument  Company  has  designed  this  \o\t- 
meter,  which  is  especially  adapted  to  this  work,  obviating  the 
necessity  of  having  an  instrument  for  each  tank,  and  enabling 
the  plater  to  avail  himself  of  an  extremely  accurate  and  re- 
liable instrument  at  a  low  cost. 

The  instrument  consists  of  an  accurately  calibrated  Weston 
voltmeter  contained  in  an  air-tight,  waterproof  case,  which 
adequately  protects  the  internal  mechanism  from  the  action 
of  fumes  usually  present  in  a  plating  room,  and  mounted  on 
a  small  wooden  switchboard  containing  fifteen  binding  posts 
and  a  fourteen-point  switch.  One  of  the  binding  posts,  marked 
"l)lus,"  is  attached  to  the  positive  side  of  the  plating  genera- 
tor or  line,  while  the  remaining  posts  are  to  be  attached  one 
each  to  the  cathode  side  of  each  tank.  After  the  connections 
are  made  the  voltmeter  is  thrown  in  circuit  with  any  desired 


A  New  Ei.ectroplaters'  \'oltmeter. 

tank  by  turning  the  switch  handle  to  the  tank  it  is  desired 
to  test.  The  instrument  is  designed  to  accommodate  fourteen 
tanks,  which  is  considered  the  maximum  number  that  can  be 
conveniently  operated  from  one  point. 


Mr.  C.  T.  Wilkinson,  manager  of  the  electric  light  and 
waterworks  plant  at  Brockville,  Ont.,  has  recommended  that 
additional  apparatus  be  installed,  and  that  the  electric  light 
and  waterworks  plant  be  operated  conjointly,  thus  effecting  a 
saving  in  operation. 

The  Vancouver,  Victoria  &  Eastern  Railwaj-  may,  when 
completed,  be  electrified*  from  the  mountains  to  the  Pacific 
coast.  It  is  understood  that  the  Great  Northern  Railway  is 
behind  the  Stave  Lake  Power  Company,  and  by  those  follow- 
ing the  most  recent  developments  in  railway  building  it  is 
regarded  as  altogether  probable  that  electricity  will  be  sub- 
stituted for  steam. 

The  Lakefield  Portland  Cement  Company,  of  Lakefield, 
Ont.,  are  building  a  branch  factory  in  Montreal,  which  will 
be  electrically  equipped.  The  Canadian  General  Electric  Com- 
pany have  secured  the  contract  for  three  1,300  horse-power 
transformers,  two  2,000  horse-power  transformers,  one  20  horse- 
power motor,  twelve  100  horse-power  motors,  and  three  10 
horse-power  motors,  complete  with  switchboard  and  speed 
controllers. 
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BENJAMIN  OUTLET-BOX  RECEPTACLE. 

The  Benjamin  Electric  Manufacturing  Company,  of  64 
Tork  street,  Toronto,  are  placing  upon  the  market  a  new 
No.  6-B  receptacle  specially  designed  for  use  with  outlet  boxes. 
This  receptacle  has  a  number  of  strong,  attractive  features, 
mentioned  as  follows:  — 

"Its  contacts  do  not  project  beyond  the  walls,  of  the  recep- 
tacle, and  therefore  do  not  readily  come  in  contact  with  the 
metal  parts  of  the  box  or  projecting  parts  of  the  conduit. 
Wires  are  easily  spread  around  the  base,  thus  making  slack 


Fig.  I. — Be.njamin  Outlet-Box  Receptacle. 

wire  unnecessary.  Binding  screws  are  accessible  from  the 
front,  obviating  the  necessity  of  reversing  the  receptacle  or 
of  tapping  wires  to  make  connections.  It  may  be  connected 
while  in  position  in  the  box,  the  cover  being  attached  after 
connections  have  been  made. 

' '  The  receptacle  is  herewith  illustrated.  Figs.  1  and  2  show- 
ing it  mounted  and  unmounted. 

"A  steel-plate  cover  (Fig.  3)  is  furnished,  through  which 


Fig.  2. — Benjamlv  Receptacle  Unmounted. 

the  porcelain  receptacle  slightly  projects.  Over  this  a  pol- 
ished brass  cover  (Fig.  4)  may  be  used  with  or  without  shade 
holder.  Where  a  shade  holder  is  desired  it  is  spun  upon  the 
brass  plate,  forming  a  neat  and  substantial  device  (Fig.  5). 

' '  A  special  point  of  interest  attaches  to  these  receptacles 
in  connection  with  their  contemijlated  use  in  the  Port  Huron 
tunnel  of  the  Grand  Trunk  Kailroad.  The  accompanying  cut 
(Fig.  6)  shows  a  vertical  cross-section  of  the  box  to  be  used. 
It  is  of  cast  iron,  with  threaded  outlets  to  receive  the  con- 


FiG.  3.— Benjamin  Receptacle. 

duit,  thus  securing  a  water-tight  joint.  A  rubber  gasket  ex- 
tending from  the  outer  edge  to  the  centre  opening,  through 
which  the  socket  projects,  is  placed  under  the  steel-plate  cover. 
Both  the  outer  edge  and  the  socket  are  thus  protected  against 
moisture.  If  found  necessary,  a  vapor-tight  globe  will  be 
screwed  against  the  rubber  gasket.  If  no  globe  is  used,  as 
will  probably  be  the  case  with  so  tight  a  box,  a  rubber  lamp 
ring  will  be  substituted.  Globe  holders  of  sheet  aluminum  will 
be  supplied. 
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"Where  it  is  deemed  desirable  to  use  a  guard,  provision 
is  made  for  attaching  it  directly  to  the  holder. 

' '  Complete  protection  for  any  or  all  conditions  is  afforded 
by  this  serviceable  device." 


TRADE  NOTES. 

The  capital  stock  of  the  Conduits  Limited,  Toronto,  has 
been  increased  from  $40,000  to  $100,000. 

A  new  company  has  been  incorporated  in  Toronto  under  the 
name  of  Electrical  Specialties,  Limited,  to  carry  on  the  busi- 
ness of  electricians,  mechanical  engineers  and  manufacturers. 
The  provisional  directors  of  the  company  are  Messrs.  A.  C. 
McMaster,  G.  R.  Geary  and  F.  D.  Byers. 

The  Packard  Electric  Company,  Limited,  recently  secured  an 
order  for  three  300  k.w.  ] 2,000  volt  transformers  from  the 


Fig.  4.— Benjamin  Receptacle. 

Ontario  Power  Company,  to  be  installed  at  the  Government 
elevator  at  Port  Colborne,  Ont.,  also  three  200  k.w.  12,000 
volt  transformers  from  the  Ontario  Iron  &  Steel  Company  for 
their  works  at  Welland,  Ont.  ■ 

A  company  has  been  formed,  known  as  D.  K.  McLaren, 
Limited,  to  acquire  and  continue  the  business  carried  on  by 
D.  K.  McLaren,  dealer  in  leather  belting,  mill  supplies,  etc., 


Fig.  5— Benjamin  Receptacle. 

Montreal.  The  capital  stock  of  the  new  company  is  $250,000, 
the  incorporators  including  Messrs.  D.  K.  McLaren,  W.  F. 
McLaren  and  E.  M.  W.  McLaren. 

Recent  sales  of  Crocker- Wheeler  apparatus  through  The 
Packard  Electric  Company,  Limited,  include  one  50  k.w.  a.c. 
belt  type  generator,  one  100  d.c.  belt  type  generator,  one  100 
k.w.  d.c.  engine  type  generator,  one  150  k.w.  d.c.  engine  type 


Fig.  6. — Benjamin  Receptacle. 

generator,  one  45  h.p.  d.c.  motor,  one  26  h.p.  d.c.  motor,  one 
100  h.p.  60  cycle  induction  motor,  and  one  150  h.p.  60  cycle 
induction  motor. 

Allis-Chalmers-BuUock,  Limited,  have  recentl.y  made  the  fol- 
lowing installations :  Lighting  plants  for  High  River,  McLeod 
and  Welburn;  extra  260  k.w.  generator  for  Calgary;  power 
plant  for  P.  Burns  &  Company,  Calgary;  motors  at  new  mill 
at  Fort  Eouge  for  Mr.  J.  Arbuthnot,  whose  mill  was  recently 
destroyed  by  fire;  30  h.p.  motor  for  Kelly  Bros.  &  Mitchell, 
contractors,  Winnipeg. 
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A  BRIEF  AGAINST  MUNICIPAL  OWNER- 
SHIP. 

The  question  of  municipal  ownership  has  now 
reached  such  a  stage  as  to  call  for  a  closer  and  more 
definite  examination  than  has  yet  been  had  of  the 
asserted  advantages  of  the  policy  and  of  its  ascer- 
tained results  where  it  has  been  applied.  The  results 
of  the  agitation  of  the  subject  as  regards  the  railways 
in  Chicago  and  the  closeness  of  the  vote  in  the  New 
York  City  election  of  1905,  where  one  of  the  candi- 
dates stood  on  a  municipal  ownership  platform,  have 
demonstrated  that  the  question  is  an  actual  one, 
while  the  statistics  of  the  growth  of  the  burden  of 
local  debt  in  recent  years  demonstrate  its  importance 
to  the  taxpayer.  Fresh  interest  has  been  lent  to  the 
subject  recently  by  the  statements  coming  from  Tion- 
don  regarding  depreciations  in  the  stocks  of  muni- 
cipalities which  have  adopted  the  policy  of  public 
ownership,  owing  to  the  extent  of  their  borrowings; 
by  the  complaints  made  in  the  French  capital  of  the 
expense  and  inefficiency  of  the  Government  telephone 
service,  and,  finally,  by  the  overtlirow  in  the  London 
County  Council  elections  of  the  municipal  ownership 
regime,  which  has  been  in  control  for  eighteen  years. 

It  will  be  recalled  that  the  National  Civic  Federa- 
tion some  time  ago  appointed  a  committee  to  investi- 
gate and  report  upon  the  actual  results  of  i)ublic 
ownership  and  operation  so  far  as  they  have  been 
undertaken  in  the  United  States,  and  of  the  more  ex- 
tensive practice  along  those  lines  in  foreign  coun- 
tries The  constitution  of  this  committee  gives  groimd 
for  the  expectation  that  its  report  will  be  the  most 
important  contribution  to  general  information  upon 
the  subject  that  has  yet  been  made.  Pending  its  ap- 
pearance, however,  those  interested  in  the  subject, 
and  they,  we  imagine,  comprise  a  large  and  growing 
class,  will  not  neglect  other  contributions  of  interest. 
One  of  these  which  has  recently  made  its  appearance 
is  the  volume  on  "Dangers  of  Municipal  Owner- 
ship," by  Mr.  Robert  P.  Porter,  well  known  as  the 
director  of  the  eleventh  United  States  census. 

The  title  of  the  volume  sufficiently  indicates  that 
the  writer  has  already  made  up  his  mind  upon  the 
question,  or,  at  any  rate,  upon  some  phases  of  the 
question.  Indeed,  in  his  preface  he  declares  that  the 
object  of  the  book  is  to  set  forth  "the  inherent  de- 
fects of  the  whole  principle  of  public  trading."  In 
the  main,  the  instances  upon  wliicli  the  writer  bases 
his  unfavorable  conclusions  respecting  municipal  own- 
ership are  taken  from  the  experience  of  municipali- 
ties in  the  United  Kingdom,  but  he  discusses  also  the 
history  and  results  of  mxinicipal  and  state  owner- 
ship in  Russia  and  Australasia,  and  compares  the 
results  of  telephone  operation  by  the  state  or  by 
municipalities  in  various  European  countries  with 
that  of  the  condition  of  the  service  under  private 
operation  in  the  United  States.  The  author  has  made 
a  timely  and  interesting  contribution  to  the  discus- 
sion of  a  subject  which  has  grown  in  importance  in 
the  United  States  of  late  years.  Ilis  marshaling  of 
the  evidence  gathered  by  him  is  forceful,  and  in  the 
present  state  of  the  question  the  volume  cannot  be 
neglected  by  students  of  the  numieipal  ownership 
problem. 

The  Nipissing  Telephone  Company,  Limited,  has  been 
authorized  to  increase  its  capital  stock  from  $5,000  to  $50,000. 


TEST  OF  TURBINE  GENERATOR. 

A  test  run  of  an  Allis-Chalmers  hydraulic  turbine 
generator  unit  wa.s  recently  conducted  at  the  city 
power  plant  f)f  Nelson.  B.C..  in  the  presence  of  city 
officials,  which  resulted  decidedly  in  favor  of  the 
apparatus.  The  turbine  generator  unit  ha.s  a  normal 
capacity  of  750  k.w..  but  during  the  test  run  this  out- 
[)ut  was  increased  to  1,340  k.w.  for  a  period  of  over 
45  minutes'  continuous  running  without  undue  in- 
crease in  temj)erature  of  bearings. 

The  usual  tests  were  made  as  to  the  heating  of  the 
coils  and  bearings.  According  to  the  guarantees  the 
armature  and  field  coils  did  not  rise  in  temperature 
above  35  degrees  centigrade. 

The  supply  for  light  and  power  has  been  furnished 
up  to  the  present  time  by  the  West  Kootenay  Power 
&  Light  Company,  situated  just  across  the  Kootenay 
river  from  the  new  city  plant,  out  of  which  source 
both  companies  derive  their  power. 

The  hydraulic  turl)i!ip.  which  is  of  standard  design, 
was  built  at  the  Scranton.  Pa.,  works  of  the  Allis- 
Chalmers  Company,  and  the  generator,  which  is  the 
vertical  type,  specially  designed  for  direct  connection 
to  hydraulic  tiirbines,  was  built  at  the  works  of  the 
Allis-Chalmers  Company,  Cincinnati,  Ohio. 


A   CLEVER  ELECTRICIAN? 

"Yes,  we  get  some  funny  stufT  now  and  again,"  said 
the  Electrical  Inspected  in  Toronto.    "Ju.st  a  few 

moments  ago  my  telephone  announced  Mr.   . 

who  was  on  the  verge  of  an  apopletic  fit  about  his 
electric  wires. 

"  'My  nephew,  a  good  electrician,'  said  he,  'in- 
forms me  that  the  wiring  in  my  house  is  very  defec- 
tive and  liable  to  burn  us  out  or  kill  us.'  was  the 
alarming  news  that  greeted  my  ears. 

' '  '  Indeed !  "Why  your  house  wiring  was  done  by 
L.  A.  R.  Brown  &  Company,  one  of  the  best  firms  in 
the  city,  and  was  all  pas.sed  in  due  time;  what's  the 
trouble?'  I  asked. 

"  'Why.  the  man  has  run  a  pipe  down  outside  my 
house  from  the  overhead  wires  to  the  meter  in  the 
basement. ' 

"  'Yes,  that's  right,'  said  I. 

"  'Yes,  said  Mr.    mysteriously,  'but  do  you 

kjiow  he  has  connected  this  electric  conduit  to  the 
water  pipe  with  a  piece  of  copper  wire?' 

"  'Yes,  that's  perfectly  correct.' 

"  'But  my  nephew  says  that  if  one  should  touch 
the  kitchen  tap  during  a  thunderstorm  the  lightning 
will  run  ot?  the  water  pipe  and  kill  them.' 

"  'Well,  well,  I  never  knew  that  before:  the  Na- 
tional code  has  always  called  for  a  ground  wire  on 
conduits,  and  so  have  all  electrical  engineers.' 

"  'But  my  nephew  says  that  it  is  wrong.'  pursued 
.Mr.   . 

"  'We  will  then  be  obliged  to  change  the  code,*  and 
^Ir.  is  now  wondering  why  the  National  Elec- 
trical Association  did  not  consult  his  nephew  before 
compiling  it." 


The  enlargement  to  the  lighting  plant  of  the  Town  of  Barrie, 
commenced  last  May,  has  been  completed,  and  the  new  equip- 
ment is  now  running  in  ser\-ice.  Mr.  K.  L.  Aitken,  the  con- 
sulting engineer,  of  Toronto,  made  an  extensive  series  of  tests 
during  the  week  of  March  11th,  and  all  the  apparatus  has 
since  been  accepted. 
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COMPOUND-WOUND  MOTOR- 
GENERATORS. 

By  R.  S.  Wallace. 
The  Peoria  (111.)  Gas  &  Electric  Company,  several 
years  ago,  when  enlarging  its  station,  found  it  desir- 
able to  unify  its  generating  machinery  so  as  to  have  all 
generating  units  three-phase,  alternating  current.  In 
making  this  change,  there  was  a  considerable  500-volt 
direct  current  power  business  which  had  to  be  taken 
care  of,  and  this  was  done  through  motor-generator 
sets  consisting  of  three-phase,  synchronous  motors, 
driving  500-volt  direct-current  generators.  The  motors, 
which  had  previously  been  used  as  generators,  were  of 
the  revolving  armature  type  and  each  of  150  kw. 
capacity. 

Many  elevators  were  supplied  from  the  500-volt 
direct-current  service,  and  the  rapid  fluctuations  in 
load  on  the  motor-generators  caused  considerable 
variation  in  the  three-phase  bus  voltage  from  which  the 
lighting  service  is  supplied.  In  order  to  prevent  this, 
a  series  winding  was  placed  on  the  fields  of  the  syn- 
chronous motors.  The  winding  was  connected  in  ser- 
ies with  the  direct-current  generator,  so  that  the 
current  delivered  by  the  generator  flowed  around  the 
motor  field,  over-exciting  it  and  inducing  a  leading 
current  in  the  motor  armature,  proportional  to  the  load 
on  the  direct-current. generator,  and  which  reacted  on 
the  three-phase  generators,  thus  maintaining  a  con- 
stant voltage  on  the  three-phase  bus-bars  regardless 
of  the  load  carried  by  the  direct-current  generators. 

The  number  of  turns  and  the  current  required  for 
this  series  winding  were  determined  by  manipulating 
the  field  rheostat  of  the  synchronous  motor,  and  observ- 
ing the  increase  of  motor  field  current  necessary  to 
maintain  the  three-phase  bus  voltage  constant  while 
the  load  on  the  motor  increased  from  zero  to  full  load. 
The  number  of  turns  in  the  shunt-field  winding  of  the 
motor  being  known,  the  ampere-turns  necessary  to 
produce  the  desired  result  were  easily  determined  and 
the  series  winding  was  proportioned  accordingly.  On 
account  of  there  being  insufficient  space  between  pole 
pieces  on  the  motor  for  a  conductor  large  enough  to 
carry  the  full-load  current  of  the  direct-current  genera- 
tor, a  larger  number  of  turns  of  a  smaller  conductor 
were  wound  on  each  of  the  poles  and  a  shunt  placed 


across  the  terminals  of  the  entire  series  winding  as  is 
customary  practice  with  the  compound  field  winding  of 
a  direct-current  generator. 

It  was  determined  by  experiment  with  the  motor 
rheostat,  that  each  motor  would  require  18,000 
ampere-turns  to  produce  the  desired  results,  and  as  the 
motor  had  12  poles,  each  was  given  10  turns  and  the 
shunt  proportioned  to  give  the  series  field  winding  150 
amperes  with  full  load  on  the  direct-current  generator. 
Slight  changes  in  the  shunt,  after  the  machine  was  put 
into  operatien,  gave  the  result  sought  for  without 
difficulty.  As  these  motor-generators  are  usually 
started  from  the  direct-current  end,  this  motor  field 
winding  was  connected  in  the  same  lead  as  the  series 
winding  on  the  direct-current  generator  field,  and  the 
starting  current  applied  through  the  equalizer,  the 
equalizer  bus  being  on  the  switchboard  ;  the  series 
windings  on  both  motor  and  generator  being  thus  left 
out  of  circuit  in  starting,  they  have  no  naturalizing 
effect  on  either  field. 

Since  this  arrangement  was  adopted,  a  storage 
battery  has  been  installed,  which  lessens  the  fluctua- 
tions in  direct  current  load  on  the  generators,  and  a 
Tirrel  regulator  controls  the  three  phase  voltage.  It 
is,  therefore,  not  so  essential  to  good  regulation  as 
formerly,  but  when  first  installed  it  was  of  very  grea 
assistance. — Electrical  World. 


It  is  understood  that  extensive  improvements  are  to  be  made 
this  year  to  the  Gait,  Preston  &  Hespeler  and  the  Preston  & 
Berlin  Electric  Eailways.  Additional  machinery,  to  the  value 
of  $50,000,  will  be  installed  and  the  line  double  tracked  from 
Preston  to  Gait.    The  total  expenditure  may  exceed  $100,000. 

The  Eailway  Commission  has  given  judgment  directing  the 
Ottawa  Electric  Eailway  Company  to  widen  the  vSomerset 
street  bridge,  the  City  of  Otta^va  to  pay  one^quarter  of  the 
cost.  There  is  a  long  history  to  the  case.  The  bridge  in  ques- 
tion is  where  the  street  railway  goes  over  the  steam  railways 
on  Somerset  street,  near  the  city  limits,  and  the  narrowness 
of  the  structure  has  for  a  long  time  been  commented  on.  Its 
dangerous  character  has  been  emphasized  more  particularly 
since  the  increase  in  the  volume  of  trafnc  on  the  Britannia 
line.  The  City  Council  initiated  the  matter  and  made  applica- 
tion to  the  Commission  for  an  order  directing  the  different 
railways  to  widen: the  bridge,  at  the  same  time  expressing  a 
willingness  to  bear]  a  share  itself.  The  steam  railways,  under 
the  terms  of  agreements  with  the  street  railway,  claimed  exemp- 
tion, and  it  seems  that  by  the  terms  of  the  order  the  Ottawa 
Electric  Eailway,  principally,  and  the  city  will  have  to  bear 
the  cost. 
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SPARKS. 

The  rati'iiayiTa  of  Dcscroiito,  Out.,  have  carricil  a  by-law 
to  provide  fumis  for  tlio  installation  of  an  olcctric  light  plant. 

Tho  Ontario  Railway  and  Municipal  Board  recently  dis- 
cussed with  the  City  Council  of  Woodstock,  Ont.,  the  proposal 
improvements  to  the  inunici|>al  electric  light  plant. 

The  City  Council  of  St.  Thomas,  Ont.,  will  install  an  am 
uionia  plant  in  connection  with  the  municipal  lighting  system. 

After  trying  for  two  years  to  get  an  acceptable  franchise 
from  the  Town  Council  of  Leamington,  Ont.,  th(;  Windsor, 
Kssex  &  Lake  Shore  Electric  Railway  Company  have  bought 
a  private  right  of  way,  and  will  deflect  the  road  to  the  north 
side  of  the  town. 

The  Alberta  J'owcr,  Light  &  Supply  Company  has  been  re- 
organized to  install  an  electric  light  plant  at  Vermillion,  Alta. 
The  officers  are:  Honorary  president,  Duncan  Marshall;  presi- 
dent, H.  W.  Hopkins;  vice-president,  H.  Bowtcll;  secretary- 
treasurer,  Walter  Cibson. 

A  financial  syndicate  is  snid  tn  be  s<Ml<iiii;  i-i>t\\\'<)  of  lln' 


8t.  Jfilm  Railway  Company,  which  operates  the  street  railway 
a.s  well  as  the  elertric  lighting  business  of  St.  John,  N.B.  .Sir 
William  Van  Horne  anfl  Mr.  James  Rosa  are  interested  in 
the  St.  John  Railway  (,'ompany. 

American  capitalists,  inclufling  Dr.  Lyons,  of  Boston,  and 
Dr.  Mile,  of  Rumford  Falls,  Me.,  have  been  looking  over  the 
ground  with  a  view  to  constructing  an  electric  railway  at 
Moncton,  N.B.,  and  to  connect  with  Humphrey's  Mills,  Sunny 
Brae  and  the  new  fntercolonial  Railway  shops. 

The  Silver  Bell  Electric  Railway  Company,  capital  .$1,.500,- 
000,  is  seeking  incorporation  from  the  Dominion  Government, 
to  construct  an  electric  railway  from  New  Liskeard  down  the 
lake  shore  to  Haileybury,  with  several  branch  lines.  North 
Bay  and  Haileybury  parties  arc  behind  the  project. 

The  Electrical  Committee  of  the  Ottawa  (.'ity  f'ouncil  have 
recomtnended  that  Mr.  William  Kennedy,  of  Montreal,  and 
Mr.  Alex.  MacDongall,  of  Ottawa,  be  engaged  to  prepare  a 
report  on  the  water  powers  available  adjacent  to  Ottawa,  the 
probable  cost  of  developing  them,  the  cost  of  transmission. 


A  LARGE  WATER  WHEEL. 

Kngineers  and  sightseers  in  Troy, 
N.  v.,  are  much  interested  in  what  is 
called  the  biggest  waier-whe'el  in  the 
world.  It  is  sixty-six  feet  in  diameter 
and  twenty-two  feet  wide.  The  monster 
has  thirty-six  buckets,  each  big  enough 
to  hold  a  barrel  of  Scotch  highballs. 
They  call  it  the  Burden  wheel,  and  was  a 
long  time  coming  to  a  finish.  W'ork  was 
begun  on  the  wheel  away  back  in  1849. 
The  wheel  was  a  success  from  the  start, 
and  ran  almosl  continuously  until  abi  ut 
ten  years  ago,  when  the  shop  in  which  it 
turned  the  machinery  was  abandoned. 
The  wheel  to-day  stands  just  as  it  was 
originally  built,  with  the  exception  of  a 
few  repairs  of  no  great  importance.  The 
big  wheel  made  two  and  a  half  turns  a 
minute  and  drove  the  entire  plant  of  the 
Burden  manufactoiy,  which  turned  out 
things  of  a  mechanical  character  famous 
the  world  over.  Burden  is  chiefly  known 
as  the  inventor  of  a  horseshoe  machine. 
Some  time  ago  it  was  proposed  to  de- 
molish the  wheel,  and  work  was  actually 
commenced,  but  there  were  many  pro- 
tests, and  an  effort  is  now  making  to  have 
the  wheel  preserved  as  a  monument  to  the 
builder  who,  as  an  inventor,  won  national 
fame.— N.  V.  Herald. 
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SPARKS. 

The  Stark  Electric  Power  &  Light  Company  are  negotiat- 
ing for  a  franchise  in  Weston,  Out. 

Mr.  P.  Paul,  jr.,  Montreal,  has  been  granted  a  patent  for  a 
gas  generator,  and  Mr.  J.  T.  Ellis,  Toronto,  for  a  smoke  con- 
sumer. 

The  British  Columbia  Electric  Eailway  Company  are  now 
having  estimates  made  on  the  proposed  tram  line  to  Chilli- 
wack.  The  figures  will  be  submitted  to  the  directors  at  Lon- 
don. 

Messrs.  V.  J.  Hughes,  Harold  Eolph,  Arnold  Wainwright,  O. 
Cousineau  and  C.  F.  Larkin,  all  of  Montreal,  have  been  incor- 
porated under  the  name  of  Metcalf  Engineering,  Limited,  with 
a  capital  of  $2.5,000,  to  carry  on  the  business  of  civil,  mechani- 
cal and  electrical  engineers. 

The  corporation  of  Prince  Albert,  Sask.,  have  accepted  the 
following  tenders  for  electric  plant:  Boilers,  Canada  Foundry  - 


('i)mpany,  Toronto,  $2,632;  engines,  Goldie  &  McCulloch  Com- 
panj  Gait,  $14,520;  dynamos,  etc.,  Allis-Chalmers-Bulloek, 
Mo^',  eal,  $9,085. 

i  1:.  F.  A.  Cambridge,  City  Electrician  of  Winnipeg,  has 
re''''''«mended  that  a  competent  electrician  be  employed  for 
th  e-inspection  of  electric  wiring  in  the  business  districts 
an^.  jio  jnspect  the  wiring  at  large  institutions,  such  as  hospi- 
tals, colleges  and  schools. 

The  Ogilvie  Flour  Mills  at  Winnipeg  have  discarded  their 
steam  engine,  and  are  now  using  electricity  as  the  motive 
power.  For  this  purpose  the  Canadian  General  Electric  Com- 
patiy  furnished  a  1,200  horse-power  motor  directly  connected 
to  the  shaft  in  the  main  mill,  and  several  smaller  motors  of 
150  horse-power  in  the  adjoining  premises.  This  direct  motor 
•TOunection  does  away  with  the  belted  or  rope  drive,  and  super- 
-iedes  mechanical  clutches  for  connecting  the  revolving  shaft 
with  the  motors. 
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MUNICIPAL  OWNERSHIP. 

Recent  failures  in  municipal  ownership  in  England 
include  an  important,  case  in  Bath.  The  city  authori- 
ties there  voted  by  42  to  2  to  sell  the  municipal  elec- 
tric plant,  which  has  been  a  failure,  to  a  private  syn- 
dicate. The  transaction  means  the  immediate  reduc- 
tion of  the  local  rate  of  taxation.  Lord  Avebury 
issued  another  brochure  on  municipal  ownership,  in 
which  he  again  condemns  the  whole  principle  as  false 
democracy  and  bad  policy.  Ilis  conclusions  are: — 
"Monopolies  are  bad,  but  especially  municipal  mono- 
polies, beca\ise  they  are  the  most  difficult  either  to 
regulate,  control  or  abolish.  I  doubt  whether  the 
paper  profit  which  municipalities  claim  to  have  made 
is  any  real  existence.  Municipal  trading  must  in- 
crease our  rates  more  and  more,  while  at  the  same 
time  it  raises  the  prices  of  necessaries,  so  that  it  cuts 
down  incomes  with  one  hand  and  with  the  other 
makes  life  more  expensive." 

The  city  of  New  York  now  owes  its  contractors  for 
electric  lighting  something  over  $10,000,000.  The 
delay  in  payment  is  du<^  to  a  dispute  as  to  the  price, 
and  the  matter  is  still  in  the  courts.  Some  time  ago 
the  civic  authorities  reached  an  agreement,  but  W. 
R.  Hearst  got  out  an  injunction  and  prevented  the 


settlement  being  put  into  effect.  It  is  cal<;ulat<-d 
that  Mr.  TL-art's  injunction  has  already  cost  the 
city  $700,000,  and  is  adding  $600,000  a  year  to  the 
bill,  interest  being  charged  at  6  per  cent,  on  the  un- 
paid account.  It  is  doubtfid  if  even  Mr.  Hearst  got 
that  much  worth  of  advertising  out  of  his  injunc- 
tion. 
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K.  L  AITKEN 

CoNSUiTiiiG  Electrical  Engineer 

has  removed  to 

1003  Traders  Bank  Building 

TORONTO.  ONT. 


I<ong  Distance  Phones  |  Office 

Residence 


Main  1482 
North  3-9 


Edward  B.  Merrill 

B.A.,  B.A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting^.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations.  Etc. 
TORONTO  AND  WINNIPEG 
I^ong  Distance  Telephones 


A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  E.E. 
CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  I^ighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports — Tests— Valua  ting. 

S3-S3  J*"**  Building   -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  ( W  U.  Code.) 
[^ong  Distance  Telephones — OiBce  and  Residence 

R.  S.  KELSCH, 

CNOSULTING  ENCINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 


TENDERSWANTE 


bM  a  Weekly  Journal  of  advance  informa- 
1^1  tion  and  public  works. 

The    recognized  medium  for  auvertise- 
ments  tor  Tenders. 


; CANADIAN  CONTRACT  RECORD^ 

TORONTO.  -f 


GUY  M.  GEST 
ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway, 

NEW  YORK 


Union  Trust  BIdg  , 

CINCINNATI,  O. 


Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and  23  St.John  Sts., Montreal 

Plans  Specification.'?,  Supervision, 

Tests,  Reports,  Arbitrations. 


P.  E.  MARCHAND  &  CO. 

Electrical  Contractors 
Telephoae  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

WESCOTT  &GRIER 

Consulting  Engineers 

POWER       .       LIGHTING       •  RAILWAY 

Expert  Examinations,  Construction,  Super- 
vision, Design  of  Complete  Equipments,  Better- 
ment of  Existing  System,  Advisory  Reports. 

Merch&nts  Be>.nk  BIdg..  MONTREAL 

Telephone,  M.  5583. 


WESTON  Eiraciii  mmm  go. 

Main  Office  and  Works,  Waverly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

London  Branch  :  Audrey  House,  Ely  Place,  Holborn. 

Paris  Branch  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


„  ^  ^  ^  ^,  ^  ,  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano.  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy 


THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 


BY  WILLIAM  THOMPSON 


170  Pages,  Illustrated 


In  Strong  Cloth  Binding 


T^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRICE  50  CEITTS 

TI16  G=  H.  Mortimer  FublisHinQ  Gompanu,  Limited 

TORONTO,    MONTREAL,   WINNIPEG,  VANCOUVER 

Send  for  Table  of  Contents 


THE  1906  EDITION  NOW  READY 

V  S5ANDARD  WIRING 

POR  EbECTRIC  lilGMT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


LI 
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PUBLICATIONS. 

The  Canadian  General  Klcctric  Company  are  distributing  a 
booklet  entitled  "Ironing  by  Electricity." 

Literature  has  recently  come  to  hand  from  the  Concordia 
Electric  Wire  Company  34  Queen  street,  London,  England. 
This  company  arc  manufacturers  of  insulated  wires  and  cables, 
fuses,  etc.,  and  make  a  specialty  of  silver  covered  copper  and 
high  resistance  wire. 

The  Norman  W.  Henley  Publishing  Company,  132  Nassau 
street.  New  York,  have  just  published  a  very  complete  work 
entitled  "Modern  Steam  Engineering  in  Theory  and  Prac 
tise,"  the  author  being  Gardner  D.  Hiseox,  M.E.  The  book  con- 
tains 487  pages  and  is  illustrated  by  405  specially  made  en- 
gravings and  diagrams.  Among  the  many  valuable  features 
are  42  tables  of  the  properties  and  ajiplication  of  steam  in 
its  various  uses,  and  answers  to  nearly  200  questions  on  steam 
and  electrical  engineering.  There  is  also  an  electrical  section 
by  Newton  Harrison,  E.E.    The  price  of  the  book  is  .$3.00. 

The  Manhattan  Electrical  Supply  Company,  New  York,  have 
just  issued  a  condensed  catalogue.  No.  22,  covering  "Some- 
thing Electrical  for  Everybody."  It  contains  144  pages  and 
over  750  illustrations  of  goods  manufactured  and  linmllod  \>y 
tiiom,  and  is  one  of  the  moat  comprehensive  catalogues  for  its 
size  ever  published,  including  as  it  does  electrician 's  supplies, 
telegraph  instruments  and  supplies,  automobile  and  motor  boat 
sundries,  telephones  and  telephone  supplies,  electrical  novelties, 
burglar  and  fire  alarms,  automatic  gas  lighting  specialties, 
linemen's  equipment,  medical  apparatus  and  laboratory  sup- 
plies— in  fact  anything  and  everything  pertaining  to  electri- 
city. The  company  will  be  pleased  to  send  a  copy  of  the  cata- 
logue to  anyone  interested. 

The  new  catalogue,  G4,  of  the  Gilson  Manufacturing  Com- 
pany, of  Port  Washington,  Wis.,  illustrating  and  describing 
their  full  line  of  widely  known  Gilson  engines — gasoline,  gas, 
alcohol — is  now  ready  for  distribution.  This  catalogue  gives  a 
complete  description,  with  many  fine  illustrations,  of  the  famous 
Goes-Like-Sixty  line  of  Gilson  engines,  air,  water  and  oil 
cooled.    It  also  describes  their  latest  and  greatest  production, 


the  horse-power  double  opposed,  air  cooled  engine.  The 
Canadian  factory  of  the  Gilson  Manufacturing  Company  is 
now  being  built  at  Ouelph,  Ontario.  Here  within  a  few  weeks 
will  be  built  the  complete  line  of  engines  produced  by  this 
progressive  and  up-to-date  concern.  The  new  catalogue  will 
be  sent  postpaid  anywhere  on  request. 


PERSONAL. 

Mr.  W.  H.  Green,  manager  of  the  municipal  electric  light 
plant  at  Wingham,  Ont.,  has  resigned,  and  has  been  succeeded 
by  Mr.  W.  J.  Wyle. 

Mr.  C.  M.  Wilson,  traffic  manager  of  the  York  Radial  Rail- 
way, Toronto,  has  been  jiromoted  to  the  position  of  assistant 
general  manager,  and  will  be  succeeded  as  traffic  wtanager  by 
Mr.  Fred  Livingston. 

Mr.  J.  A.  Killing.sworth  has  been  appointed  manager  of 
the  street  railway  system  at  St.  Thomas,  Ont.,  which  is  opera- 
ated  under  municipal  ownership.  Mr.  A.  S.  Balsden  bas  been 
appointed  electrician,  and  will  have  charge  of  the  equipment 
and  car  barns. 

Mr.  W.  G.  Slack,  chief  accountant  of  the  Bell  Telephone 
Company,  has  been  appointed  acting  secretary-trea-surer  of 
the  company,  i>ro  tem,  to  succeed  the  late  Mr.  C.  P.  Sclater. 
Mr.  Slack  has  been  associated  with  the  Bell  Company  since 
its  organization  in  1880. 

Mr.  H.  F.  Schaedel,  who  has  been  manager  of  the  Sunbeam 
Incandescent  Lamp  Company's  factory  at  St.  Catharines,  Ont., 
has  been  appointed  to  a  more  lucrative  position  in  the  com- 
pany's works  at  Conneaut,  Ohio.  His  departure  from  St. 
Catharines  is  much  regretted,  and  the  employees  of  the  factory 
presented  him  with  a  gold  mounted  umbrella,  accompanied 
by  an  address. 

Mr.  J.  McMillan,  assistant  superintendent  of  C.  P.  R.  tele- 
graphs at  Winnipeg,  has  been  appointed  to  the  position  of 
.superintendent  of  telegraphs  of  the  western  division,  with 
headquarters  at  Calgary.  Before  his  departure  Mr.  McMillan 
was  banqueted  by  the  employees  of  the  C.  P.  R.  telegraph  and 
maintenance  department,  on  which  occasion  he  was  presented 
with  a  gold  watch,  suitably  engraved. 


The  McEWEN 


HIGH  SPEED 
AUTOMATIC 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity- 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 
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WestingKovise 

Electric  Fans 


Alternating  Current. 


Westinghouse  Fans  are 
made  not  merely  to  sell 
but  also    to  stay  sold 


Direct  Current. 


Once  a  user,  you  are 
satisfied  with  none 
but  a  "Westinghouse." 


Ceiling  and  Floor-Colvmn. 

Early  Orders     ^^^^^^^^^  Order  To- Day 

"  Prompt  Delivery  |  Future  Delivery 


Alternating  Current. 


Direct  Current. 


Canadian  Westinghouse  Co.,  Limited 

Genera.!  Offices  and  Works,  Hamilton,  Ontario 


For  PaLrticuIars  Address  Nearest  Office 


Traders  Bank  Building.  Sovereign  Bank  of  Canada  Bldg 

Toronto  Hamilton  Montreal 

152  HaLStings  Street  922.923  Union  Bank  Building         134  GrciLnville  Street 

Vancouver  Winnipeg  Halifax 
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WISDOM  in  the  choice  of 
Suggests  the  "  WITELITE"  Series: 

"GIANTLITE"  "WYTELITE"  "WEELITE" 

t;ivcs         c.p.   on   _v      P-  lonsuniption  gives  23  c.p.   on  1(1  c.p.  roiiMimpti  jn  gi^^'<    '2  c.  p.   on    ?i  c.p.    i  onsumplion 

They  give  a  SOFT  WHITE  light  and  DO  NOT  BLACKEN. 

Thousands  in  use  all  over  the  world,  giving  every  satisfaction  to  thousands  of  users.    Made  in  England. 

SOLj  AGENTS  : 

MIDLAND  ELECTRIC  CO.*  60  St.  Peter  street.  Montree.! 


^  "YOUR  ELtGTRIGflL  SUPPLY" 

 HOUSE  

61  St.  SulpiGC  Street  -  -  /VIONTR^L 


\VK  RKCOMMENi:) 


Anti- 
Hriction 


For  Dynamos  and  all  Kleclrical 
Machinery.  Always  in  market 
for  Scrap  Copper, VV^ire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que, 


I 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  DuDdas  Street,  London.  Can.— Phone  1103. 

Dynamos  and  Moiors 


Multipolar , 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  an}'  mai<e. 

Kstimates  cheerfully  triven.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  cominunicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


> 
> 


CdLnaLdiarv  White  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL.  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NOILTH  AMER.IGA  BUILDING 

\  MNGINMERS  AND  CONTRACTORS 

FOR 


Steam  tt-nc^  Electric  RaLilroaLde:  Electric  Light  &.nd  Power  PlaLiits;  Building  Con* 
struotion:  Water  m,nd  Ga.s  Works:  Docks.  HaLrbot*  Works,  etc..  etc 


J.  a.  WHITE  A  COMPANY,  INC. 
Ntw  York  CItr 


CORRBSPONDEN TS 
J.  a.  WHITE  *  COMPANY.  LIMITED. 
Loadoa,  Eaglaad 


WAKINO-WHITE  BUILDINO  CO. 
Loadoa,  Eaglaad 


WE   BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT'HAYE  YOU  FOR  SALE  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Largest  Elevtvical  Repair  Shop  in  Canada 


FRED.  THOMSON  &  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 

110^112-11^  CRAIG  STREET.  -  -  - 


MONTREAL 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


SEVENTEENTH  YEAR.  TORONTO,  MONTREAL      —        MAY,  1907 


WINNIPEG,  VANCOUVER  P^'^E  lo  CENTS 

•^I>00  X  ER  YEARa 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  Pha^se,  M\ilti  Phatse» 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO..  LIIVIITED 

468-474  King  Street  West,  TORONTO 


Fan  Motors  tor  fl.6.  and  D.6. 6ircuit§ 

IN  ALL  STYLES 

STANDARD 
DESK, 
CEILING, 
COLUMN, 

ETBRACK  AND 
VENTILATING 


Our  stock  for  this  season  is  now  "complete.  ■ 
Intending  purchasers  should  place  their  orders  early  to  ensure  prompt  delivery. 

Descriptive   Catalogues   Mailed    Upon  Request, 

Canadian    General  Electric  Company,  Limited 


District  Offices — 


Hea^d  Office:  TORONTO,  ONT. 

MontreOLl  Halifax  Ottawa         Winnipeg  Vancouver 


R.09sland 
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Electric  Repair  and 
Contracting  Company 

The  oldest  and  beat  equipped  firm 
In  Canada. 


CONTRACTING  ELECTRICAL  ENGINEERS 


ELECTRICAL  REPAIRS 


F.  N    Pun. I  IP";,  Presidm 


EiGi  F.  m\  mill  mil 

/V\ONTR&f\b       •  TORONTO 

Wi  AID  \mm  mm  m\ 


99  and  101  West  Lazauchellere  Street 

MONTKEAL 

Afu  itU/ihoHe  Main  jiyy 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  L 
New  York  Office  :    26  Cortlandt  Street. 
Chicag-o  Office:     13^  Adams  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF., 


The  Most  Symmetrical  and  Substantial  line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


261.287  Devonshire 
4-5  Withroo  St. 


ii 


DUNCAN 


Lamp  Guards 


TRADE 


=  MARK 


Strength  and  reliabilty  are  the  cardinal  virtues. 
Our  product  possesses  these  virtues  to  the  fullest  ex- 
tent, being  reliable,  accurate,  and  strong  in  construc- 
tion. "  Duncan  "  Sockets  and  Guards  are  a  combina- 


tion that  give  satisfaction. 


Type  A  guard  fits   Brass  Shell  Sockets 
B  Duncan"  Porcelain 

Key  and  Keyless  Sockets  No.  1  and  No.  2. 


Type    B  Guard  attached  to 
"  Duncan  "  Porcelain 
Weather-proof  Socket. 


Manufactured  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


MONTREAL,  CANADA 


J.  A.  DAWSON  &  CO.»  Agents     295  Craig  street  west,  MONTREAL 
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CAT.  NC.  016KC. 


BENJAMIN 
WIRELESS  CLUSTERS 

National  Code  Standard 

With   "Turn-Down  Feature" 
Three   Degrees  of  Illumination 


Centre  Light  Only 
Side  Lights  Only 
Centre  and  Side  Lights 


Write  For  Our  New  Catalog  C-17 


BENJAMIN  ELECTRIC 

64  York  Street   -  TORONTO 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


r 


I 

i 
I 

di 
ifi 


The  Local 
Hapdware 


Man 


Is  one  of  the  first  to  know  ot 
contemplated  building'  oper- 
ations. His  favor,  his  "O.K.  ' 
is  worth  having-.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


l53l=i=l=rd=t=i=idl=i=J=i=l=Ta^ 


THE  AUTO- 
SAFETY  SWITCH 

(Patented  Auzusi  1899,  October  1906.) 

can  be  confidently  installed  as 
a  positive  protection  against 
High  Tension  current  entering- 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalitie-i  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  AutO'Safety 
Electric  Switch  Company 

211  Board  ot  Trade  Bulldiaz,  MONTREAL. 
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"SHAWMUT" 

Enclosed  Fuses 


ABSOLUTELY  RELIABLE 

National  Electrical  Code  Standard 


Fuses 


Bases 


PORCELAIN  CUTOITS 


-.VEKYIHING 
UP-TO-DAIE 

JUST 
PUBLISHED 


NEW  BULLETIN 
^    m  PRICES 
J  NEW  DliCOUNTS 


Do  You  Need  a  Copy  of 

BULLETIN  NUMBER  36? 


Chase-Shawmut  Go. 

NEWBURYPORT,  MASS.  ^ 


Jo. 


May,  igoy 


THE  CANADIAN  ELECTRICAL  NEWS 


MOONLIGHT  SCHEDULE  FOR  JUNE 
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1 
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No.  of 
Hours. 
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0  30 

4  20 

30 

8  10 

July  I 

1  DO 

4  50 

'ft>tal  154  30 


FUSE 


RE 


BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE  BABBITT  METAL 

THE  CANADA  METAL  GO. 

LIMITED 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone  M  1729. 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


The  Stark  Telephone,  Light  &  Power  System,  Limited,  of 
Toronto,  have  given  the  St.  Catharines  City  Council  a  cheque 
for  $1,350  to  cover  the  loss  to  the  city  by  default  of  the  com- 
pany to  begin  city  lighting  on  May  1st.  The  city  was  satis- 
fied, and  will  execute  a  new  by-law  to  re-arrange  the  matter 
of  lighting  by  granting  the  company  six  months '  extension. 


"GALVADUGT"AND  "LORIGATED " 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
O.  S.  Letters  Patent. 


TORONTO 


CANADA 


The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 


BUILDERS    FOR  CANADA' 


Head  Office  and  Works  :  MONTREAL 


DISTRICT 
OFFICES 


MONTREAL.  82  Sovereign  Bank  Building: 
TORONTO,  810  Traders'  Bank  Building: 


WINNIPEG.  251  Notre  Dame  Avenue; 
\'ANC0UVER.  416  Seymour  Street : 


NELSON.  Josephine  Street; 

NEW  GLASGOW,  N.  S.,  Telephone  Building 
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SPARKS. 

'I'hc  Town  Council  of  Owon  Sound,  Ont.,  have  accepted  the 
lender  of  the  Canadian  (Jcncral  Electric  Company  for  three 
"id  kw.  transformers,  and  that  of  C.  W.  Bongard,  Toronto,  for 
copper  wire  and  fflass  insulators. 

The  contract  for  street  lighting  in  the  city  of  Quebec  for 
(ivo  years  has  been  awarded  to  the  Quebec  &  Jacques  Cartier 
Power  Company,  at  $62 JO  for  arc  lights  and  $24  for  65  c.p. 
lamps.     The  Quebec  Railway,  Light  &  Power  Company  will 


supply  the  park  lighring  at  $40  for  arc  lights  and  $10  for 
65  c.p.  lamps. 

The  Manitoba  Radial  FJailway  Company  was  recently  incor- 
porated by  the  Dominion  fJovernment,  the  incorporators  being 
.Messrs.  Charles  JIofTman,  Arthur  Wagner,  K.  D.  Fletcher,  John 
A.  Munro  and  W.  J.  Donovan.  The  capital  of  the  new  com- 
pany is  fixed  at  $500,000,  and  it  is  proposal  to  construct  a 
railway  from  Winnipeg  to  Lake  Manitoba.  Snndar,  .Stonewall, 
and  other  points.    Water  powers  will  probably  be  developed. 


BATTERIES  OF  OaALITY 
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"BEST" 

22   to   25  Amperes, 

For  Telephone  and  Ignition  Work. 


4  i 


P&B"  Dru  MWm 


12  to  15  Amperes. 
For  Bells  and  Alarms, 


They  are  a  pair  hard  to  beat.  Our  Batteries  do  not  run 
down   in  stock.     Prices  will  interest  you. 

For   sale    by  all    leading    dealers,  or 

The  Berlin  Electrical  Mfg,  Co.,  Limited 
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GROGKER-WHEELER 


Water  Wheel, 
Engine  and 

ALTERNATING  CURRENT    GENERATORS         Belted  Types. 


THE 

PACKARD 
ELECTRIC 
CO.,  Limited 


Manufacturers  of 


[ 


HEAD  OFFICE  AND  WORKS 


ST.  CATHARINES 


5)56 


BRANCH  OFFICES  ^ 

MONTREAL     WINNIPEG  ^ 
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SUNBEAM" 

LAMPS 

have    commanded    the  same 
high  price  for  over  four 
years  with  an 

ENORMOUSLY 
INCREASED 

DEMAND 

a 

against  greatly  decreased 
prices  of  other  makes 

THERE  MUST 
BE  A  REASON 

MADE  IN  CANADA  BY 

The  Sunbeam  Incandescent  Lamp  Go. 

OF  CANADA,  LIMITED 

Factory:  ST.  CATHARINES  Main   OfflCC  !  TORONTO 

The  only  Exclusive  Manufacturers  of  Incandescent  Lamps  in  Canada 


VI. 
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SPARKS. 

Soiiris,  Man.,  may  ilcvr-lop  a  water  power  on  the  Souris 
rivpr,  wlicrc  a  21-foot  head  will  give  from  600  to  800  h.p. 

The  city  of  Prince  Albert,  Sask.,  is  about  to  erect  a  brick 
and  stone  power  hou.se,  for  wl)ich  the  contract  will  be  awarded 
this  month. 

The  ]?oard  of  Control  of  the  City  of  Winnipeg  have  just 
taken  tenders  for  the  supply  of  switchboards,  regulators,  etc., 
for  the  new  sub-station  on  May  street. 

The  announcement  was  recently  made  that  the  OJi  i'apor 
< '(un|)any,  of  Tokio,  Japan,  had  placed  a     1,000, 000  order  for 


electrical  equipment  with  the  General  Electric  Company,  of 
Schenectady,  N.Y. 

The  British  Columbia  Electric  Railway  Company  are  plan- 
ning for  extensive  additions  to  their  property  in  New  West- 
minster, and  it  is  said  will  spend  $100,000  on  new  buildings, 
in(duding  distributing  stations,  freight  sheds,  etc. 

Mr.  K.  L.  Aitken,  consulting  engineer,  of  Toronto,  presented 
for  discussion  a  paper  entitled  "Synchronous  Converters  vs. 
Motor  Generator  Sets,"  by  Mr.  Paul  M.  Lincoln,  at  the  April 
meeting  of  the  Toronto  branch  of  the  American  Institute  of 
Kcctticai  Engineers. 
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GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL    FEATURES  : 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,   CLOSE  REGULATION,  ETC. 


TI16  GOLDIE  &  MC6ULL0GH 

GO..  Limited 

GALT  ONTARIO  CANADA 

Western  KraNCH  : 

248  McDERMOTT  AVE.,  WINNIPEG,  MAN. 

Qi  EBFC  .Xgfnts  :  ROSS  a    GREGG,  Montreal,  Que. 


21  and  42  x  30  Vertical  Compound  Ooldle  Corliss  Baglae 


♦ 


TELEPHONES 

AvitomaLtic,      Intercommunicating     or  Switchboa^rd 


lit 


I 


No. 


800 


No.  401 
Metixl  Flush 

Telephone 


No.  900 
"  Eversure  " 
Telephone 


•ROTOKO  L" 
C.  E.  SwiichboBLrd 
For  Janitor  Use  and 
for  Colleges  or 
FaLclories 


Telephone 

MANUFACTURED  BY  THE  ELECTRIC  GOODS  MANUFACTURING  CO 


SOLK    .AGIiNTS    FOR  C.AN.VDA 


R.  E.  T.  PRINGLE  CO..  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 

ST.  JOHN.N.  B.  MONTREAL,  QUE.  TORONTO,  ONT.  Wl  N  N I  PEG.  M  AN. 

Show  Room  :  16-18    Victoria  Sq.,  Montreal 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADL  MARK 

R.eg.  V.  S.  PaLtent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


THE  McVICKER 


Has  one  third  the 
parts. 

No  Geai s,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

The  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us  for  more  information 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gal,  Ontario 
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MONTREAL. 


ELECTRIC  PLANTS 


LIMITED  j 
MONTREAL, 


One  of  our  80  k.w.  belted  Alternators  and  Auxiliary  Apparatus, 
HaspUfctl,  Mont  St.  Jean  de  Dieu,  Long-ue  Pointe.  Belted  Alternators 
are  fully  described  in  Bulletin  1051. 


ALTERNATING  CURRENT  MACHINERY: 


B.;lttd    Type  Generators. 
Fly\\'heel  Type  Generators. 
Syni.  hro.ious  Frequency  Changers. 
Synchro:iou«  Motor-Generator  Sets. 
Synchronous  Motors. 


Eng-ine  Type  Generators. 
Waterwheel  Type  Generators. 
Induction  Motor  Frequency  Changers. 
Induction  Motor-Generator  Sets. 
Induciion  Motors. 


Transformers.  Turbo  Generators.    S wiu  hboards. 

DIRECT    CURRENT  MACHINERY: 


Belied  Type  M.>iors  and  Generators 
Eiigiiie  Type  Generators. 
Railway  Gent'ralors. 

Small  Multipolar  Motors  and  Generators 
Street  Car  Equipments.  , 


Bullock  Teasers  for^^^giriting-  Presses. 
Mull iple: Voltage  Balani%||^||ts. 
Multiple  Voltage  Variable  Sp;  ? d  Equipments. 
Switchboards. 

Small  Bipolar  and  Multipolar  Motors  and  Generators 


ALLIS-CHALMERS-BULLOCK,  Limited 

Head  Office  and  Works,  MONTREAL. 
District  Offices  :  Toronto.  Traders  Bark  BIdz.;  Montreal,  Sovereign  Bank  BIdg.;  New  Glasgow,  N.  S. 
Telephone  BIdg.;  Winnipeg,  2SI  Notre  Dame  Ave.,  r^elson,  Jusephine  St.;  Vancouver,  416  Seymour  St. 
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Switchboards  and  Pauelboax*ds 

COLLYER  &  BROCK 

MONTREAL 

Corvdvlit  Boxes,  Bvishings,  Cocknvits  a^rvd  Fittings 
of  every  description,  a^s  well  a-s  Knife  Switches 
and   enclosed  Fvises. 

GET  OUR  PRICES  BEFORE  ORDERING. 


Also  Manufacture 


"V    FIRE  V 

Recent  fire  has  not  interfered  with  our  business,  all  orders  promptly 
attended  to. 

NOTE  NEW  ADDRESS:  148  McGill  Street,  MONTREAL 

J.  A.  DiLWSON  dc  CO. 

Winnipeg  ;  Branch.    524-526    Smith  Street. 


TKe  Crocker  Improved  Tvirbirve 


Various  styles  of  setting  to  suit  different 
locations  and  heads  up  to  150  fett. 

If  you  have  a  water  power  to  develop,  we 
should  be  glad  to  have  you  write  us. 

Ask  tor  Bulletin  No.  200. 


JENCKES  MACHINE  COMPANY 

Limited 


SALES  OFFICES  : 
St  Catharines  Rossland 
Halifax  Cobalt 


EXECUTIVE  OFFICE  : 
54  Lansdowne  Street,  Sherbrooke,  Que. 


PLANTS : 
Sherbrooke,  Que. 
St.  Catharines,  Ont. 


.RC  LAMPS 
METERS 
TRANSFORMERS 

TELEPHONES 
SWICTHBOARDS 


AND 


General  Line  Material 

John  FormoLn 

248  BLnd  250  Craig  Street  W. 

Montreal,  Que. 
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The  Huronian  Company's  Power  Development 

By  Robert  A.  Ross  and  Henry  Holgate,  Consulting  Engineers. 


The  Canadian  Copper  Company  operates  numerous 
nickel  and  copper  mines  in  what  is  known  as  the  Siid- 
bury  District,  the  principal  mines  being  at  Copper 
Cliff,  Creighton,  and  Crean  Hill.  The  smelter  at 
which  these  ores  are  treated  is  located  at  Copper  Cliff. 
To  develop  and  transmit  power  for  their  require- 


HiiROXiAN  Company's  Power  Development  -  General 
Site,  High  Falls. 

ments  and  for  other  purposes  the  Huronian  Company 
was  incorporated. 

The  cost  of  coal  for  operating  the  smelting  plant 
and  machinery  at  the  mines  induced  the  Huronian 
Company  to  acquire  the  property  known  as  High 
Falls,  on  the  Spanish  River,  in  the  Township  of 
Hyman,  and  in  the  spring  of  1904  worlc  was  begun 
upon  the  development  of  this  water  power. 

High  Falls  lies  about  four  miles  north  of  the  "Soo 
Branch"  of  the  Canadian  Pacific  Eailway,  at  a  point 
about  28  1-3  miles  west  of  Sudbury.  A  line  of  rail- 
way was  built  from  the  C.  P.  R.  to  the  site  of  the 
works,  and  all  necessary  buildings  were  erected  for 
hoiising  the  workmen  and  storing  material  This  pre- 
liminary work  was  ready  about  September  1st,  when 
work  on  the  actual  development  was  commenced. 

The  Spanish  River,  when  it  reaches  High  Falls, 

♦Paper  read  at  a  joint  meeting  oi  the  Mechanical  and  Electrical  Sections  o) 
the  Canadian  Society  ot  Civil  Eng^ineers,  Montreal,  April  2,^,  1907.  Some  of  the 
illustrations  accompanying  the  original  paper  are  not  here  reproduced. 


drains  an  area  of  2,150  square  miles.  The  average 
rainfall  of  this  area  is  not  in  excess  of  30  inches,  and 
during  one  season,  when  the  rainfall  did  not  exceed 
24  inches,  the  minimum  discharge  of  the  river  was 
1,600  cubic  feet  per  second.  The  best  description  of 
the  character  of  this  watershed  is  found  in  Dr.  Robert 
Bell's  report  in  the  Geological  Survey  of  Canada  for 
1888-1890.  It  is  owing  to  the  nature  of  the  covering 
of  this  watershed  and  to  the  numerous  lakes  in  the 
upper  reaches  that  the  minimum  flow  is  high,  being 
.71  cubic  foot  per  second  per  square  mile.  The  mini- 
mum flow  of  the  stream  was  reached  in  September, 
1904,  and  also  in  February,  1905. 

Above  High  Falls,  for  a  distance  of  six  miles,  the 
river  is  a  succession  of  rapids,  and  it  was  considered 


Huronian  Company's  Power  Development — Power 
Station,  High  Falls. 

necessary  that  these  should  be  drowned  so  as  to  pre- 
vent the  formation  of  frazil,  and  to  form  as  much  of 
a  reservoir  as  possible.  For  these  reasons  the  river 
level  above  the  falls  was  raised  18  feet,  drowning  all 
troublesome  rapids,  providing  a  storage  basin  about 
six  miles  long,  and  increasing  the  head  from  67  to  85 
feet. 

The  river  above  the  falls  flows  between  rocks  and 
hills.    Immediately  at  the  head  of  the  falls  are  rocky 
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isljiiids.  wliicli  hrciils  IIk-  strcnin  into  scvcnil  cliariiicls, 
tiii;ill.\-  dividing  tho  river  into  the  cnst  and  west  cyuin- 
nt'ls.  the  two  hranchos  uniting  a  sliorl  distance  Ixdow 
and  thus  fonning  Ifipli  Falls  Island. 

The  system  of  dams  necessary  to  coiili'ol  tlie  water 
was  somewhat  complicated,  and  work  on  concrete 
dams  1,  2  and  4  was  Ix'gun  first  and  carried  on  con- 
tinuously to  completion,  notwithstanding  the  severe 
winter  of  1904-5.  At  the  same  time  the  concrete 
roundations  of  the  i)()wer  house  were  built  to  above 
ihigh  water,  so  as  to  avoid  any  delay  in  the  following 
|spi-ing.    A  log  slide  and  two  temporary  openings  were 
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left  in  dams  1  and  2.  so  as  to  pass  water  when  it  be- 
came necessary  to  stoj)  the  water  on  the  east  side  of 
the  river.  'rh<>  channel  on  the  east  side  was  then 
closed  uj)  l)y  a  cT'ib  cofferdam  against  a  head  of  32 
feet  of  water.  This  cofferdam  was  built  in  the  form 
of  the  letter  "V"  in  plan,  each  leg  abutting  on  the 
rock-  projecting  oulwai'ds  and  up  stream  at  an  angle 
and  finislicd  s(piai'c.  Ic;iving  a  key-shape  space  be- 
tween tile  two  legs.  Accurate  measurements  were 
made  of  tliis  space,  and  a  crib  of  these  dimensions  was 
built  up  stream  a  short  distance,  loaded,  and  then 
lowered  with  heavy  tackle  to  within  a  short  distance 
1)1'  its  proposed  location,  and  was  then  built  uj)  and 
loaded  until  it  was  within  a  few  inches  of  the  bot 
torn,  ^'hen  this  was  comi)h'ted  the  position  of  the 
key  crib  was  adjusted;  then  it  was  lowered  as  far  a^ 
l)Ossible  under  control  of  tlie  ropes,  and  when  tlic 
l)roper  direction  of  its  cour.se  was  assured,  the  tackle 
was  quickly  slacked  and  the  crib  under  the  action 
of  the  current  went  into  its  position.  The  face  of  the 
cofferdam  was  then  double  sheeted  and  made  as  tight 
as  the  bottom  formation  woidd  allow,  so  that  the 
water  was  thus  diverted  to  the  o|)enings  in  dams  1 
and  2. 

As  will  be  seen  on  plan  .No.  2.  the  water  I'or  the 
powei'  plant  was  taken  across  the  Island,  and  to  do 
this  it  was  necessary  to  construct  series  of  dams.  5, 
(i  aiul  7,  connecting  with  the  btdkhead,  and  to  close 
the  west  channel  by  dam  3,  after  which  the  openings 
in  dams  1  and  2  were  closed  and  the  f(n'(>bay  allowed 
to  fill.  All  of  the  structures,  including  the  power 
house,  are  built  on  rock,  and  the  forobay  to  elevation 
170  is  cut  through  rock.   In  dams  No.  3  and  No.  5  are 


sinices  at  level  1.')!),  which,  with  the  ;iid  of  the  logslidc 
and  penstof'k.  allow  (if  ever  it  shf)uhl  be  necessary j. 
the  writer  to  l)e  lowered  to  below  17tl  and  render  the 
racks  and  bulkhead  accesHil)le  for  repairs.  These 
sinices  are  alsf)  intended  to  be  used  tf)  relieve  the  over- 
flow at  high  water,  and  are  accessible  liy  bridges  from 
the  shore  ends  of  the  dam. 

As  the  river  is  used  for  lumbering  purpose.s,  and  as 
large  numbers  of  logs  come  down  every  year,  the  pro- 
vision for  their  passage  was  made  in  No.  2  dam.  a  sy.s- 
teni  of  booms  being  anchored  above  to  .guide  the  logs 
In  the  slide,  which  carries  them  to  the  west  channel. 
In  order  to  ensure  water  in  the  west  channel,  the  crest 
of  dam  No.  3  was  made  18  inches  higher  than  dam 
.\o.  5,  so  that  a  continual  flow  is  a.ssured  in  the  west 
cliaiinel  foi-  logging  jnirposes. 

From  the  {)hotographs  and  general  plan  will  be 
plainly  seen  the  whole  scheme  of  dams  and  work.s. 
which  is  of  somewhat  unusual  design,  but  which  was 
considen'd  the  best  passible  arrangement  to  secure  the 
full  tiow  of  the  river,  to  meet  the  hunbennen's  de- 
mand, and  also  to  make  advantageous  use  of  the 
physical  peculiarities  of  the  site. 

Dams. — All  of  the  dams  are  founded  on  solid  rack, 
;imple  key  trenches  being  cut  in  the  rock  for  anchor- 
;iges,  both  in  the  foundation  and  end  walls.  The  foun- 
dation rock  was  made  absolutely  clean,  not  a  particle 
nf  dust  or  dirt  was  allowed  to  remain,  the  bottom 
w  as  then  dusted  over  with  neat  cement,  and  over  this 
a  layer  of  mortar  1  to  3  was  laid  to  a  minimum  depth 
of  4  inches,  when  j-egular  concreting  was  begun.  The 
concrete  mixture  was  all  1  cement,  3  sand,  and  o  of 
lu-oken  stone,  well  mixed,  and  deposited  in  a  very 
v.('t  mixture.    Larger  stones  wer(>  freely  used,  some 
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mea.su ring  over  two  cubic  yards,  none  being  allowed 
nearer  the  face  of  the  work  than  9  inches,  nor  nearer 
each  other  than  12  inches.  All  being  carefully  washed 
and  scrubbed  before  placing,  carefully  bedded,  and 
s(^  disposed  as  to  form  as  effective  a  bond  in  the  work 
as  possible,  the  wet  condition  of  the  concrete  mass 
facilitating  this  bedding. 

Though  a  large  part  of  the  concrete  work  in  dams, 
and  also  in  power  house  foundations  was  done  in  win- 
ter, with  the  temperature  varying  from  a  few  degrees 
of  frost  to  ir>  degrees  below  zero  (and  on  several  occa- 
sions much  lower) .  no  difficulty  was  found  in  securing 
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good  concrete  work,  the  only  precautions  taken  being 
to  heat  the  mixing  water  by  turning  a  three-quarter 
inch  steam  pipe  into  the  water  barrel  supplying  the 
mixer,  and,  during  the  process  of  mixing,  to  use  a 
jet  of  live  steam  in  the  mixer,  keeping  the  cylinder 
closed  by  wooden  coveriiigs  during  the  process  of 
mixing.  No  attempt  was  made  to  head  sand  or  stone, 
nor  was  such  at  all  necessary. 

In^  all  the  winter  work  care  was  taken  to  use  only 
cement  which  would  attain  its  initial  set  in  not  more 
than  65  minutes,  and  the  results  obtained  have  been 
absolutely  satisfactory. 

Except  in  very  thin  walls  there  need  be  no  licsita- 
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tion  in  placing  concrete  in  low  temperature  if  the 
above  precautions  are  taken.  Even  in  thin  walls  (10 
inches  or  over),  it  can  be  safely  done,  as  was  done  in 
the  case  of  the  sub-station  and  blowing  engine  house 
constructed  in  connection  with  this  plant  at  Copper 
Cliff,  which  was  built  during  the  winter  of  1905-6, 
and  which,  except  for  the  additional  cost,  does  not 
differ  from  work  done  above  the  freezing  point. 

Bulkhead  Wall. — This  was  constructed  generally 
in  the  same  manner  as  the  other  dams,  the  steel  struc- 
ture for  racks  and  the  cones  for  penstocks  being 
built  in  the  work,  all  steel  work  being  carefully  bed- 
ded in  and  covered  with  wet  mortar.  The  general 
arrangement  of  the  bulkhead  and  penstock  inlets  are 
shown  on  the  diagram.  The  gates  are  of  steel  of  split 
pattern,  and  are  operated  by  a  direct  current  motor 
driven  from  the  exciters,  or  by  hand,  as  required.  The 
exciter  inlet  is  separate  from  the  power  wheel  inlets, 
so  as  to  permit  of  a  smaller  screen  spacing  being 
used  in  the  racks.  This  necessity  at  the  inlet,  and 
the  advisability  of  having  the  exciters  placed  in  the 
middle  of  the  power  house  floor,  required  the  bending 
of  the  exciter  penstock  from  the  end  of  the  bulkhead 
wall  to  a  position  in  the  centre  of  the  power  house,  as 
the  drawings  indicate.  The  bulkhead  was  lioused,  so 
as  to  protect  the  operators  in  severe  winter  weather. 

Penstocks. — The  entrance  cones,  built  in  the  con- 
crete wall,  are  10  feet  in  diameter  at  the  upper  end, 
and  9  feet  in  diameter  at  the  outside  of  the  wall; 
the  penstocks  are  9  feet  in  diameter  from  this  point 
to  the  wheel  cases,  and  are  of  steel  plate,,  resting  on 
concrete  saddles,  spaced  at  two  diameters  of  the  pen- 
stock centre.  The  penstocks  are  four  in  number  and 
are  anchored  in  the  centre  of  their  length,  an  expan- 


sion joint  being  provided  near  the  bulkhead  wall,  and 
also  one  near  the  power  house  in  each.  To  prevent 
the  formation  of  ice  in  the  penstocks,  they  are  covered 
with  a  wooden  structure,  made  as  nearly  air  tight  as 
possible,  and  this  arrangement  is  quite  effective  and 
necessary  in  a  plant  operating  in  this  locality,  where 
the  temperature  sometimes  reaches  45  degrees  below 
zero.  The  maximum  speed  of  water  in  the  penstocks 
is  at  full  overload  7.2  feet  per  second.  A.ir  pipes  of 
ample  capacity,  protected  from  freezing,  are  provided 
at  the  upper  end  of  the  penstocks. 

Power  House. — The  foundations  of  the  building 
are  carried  down  to  rock,  which  dipped  to  the  north 
and  east  at  a  depth  of  about  30  feet  below  the  floor 
level.  The  overlying  material  was  soft  blue  clay  and 
quicksand,  which  gave  a  good  deal  of  trouble  in  exca- 
vating, though  the  low  temperature  at  which  most  of 
the  work  was  done  tended  to  facilitate  rather  than 
retard  progress,  as  every  opportunity  was  given  the 
frost  to  penetrate  the  earth  beyond  the  limits  of  the 
excavation,  rendering  the  standing  walls  secure  and 
enabling  the  excavation  to  be  carried  down  on  about 
plumli.  The  sub-fioor  work  consisted  of  concrete 
M'alls,  piers,  and  arches,  as  shown. 

The  floor  arrangement  of  the  power  house  provides 
for  two  exciters  in  the  middle  of  the  room,  each  cap- 
able of  serving  four  generators,  both  being  furnished 
with  water  from  one  penstock,  and  each  provided  with 
an  hydraulically  operated  gate  valve.  The  power  units 
are  arranged  with  two  on  each  side  of  the  exciters. 
In  the  centre  of  the  building  is  the  switch  tower,  and 
on  each  side  of  it  are  the  transformer  compartments, 
separated  from  the  main  room  by  steel  doors.  A  rail- 
way track  leads  into  the  power  house,  and  an  over- 
head crane  commands  all  the  machinery,  the  trans- 
formers being  all  mounted  on  trucks,  which  can  be 
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pushed  forward  so  as  to  bring  them  under  the  crane. 

The  base  of  the  operating  platform  is  faced  with 
enamelled  brick,  the  platforjn  itself  being  readhed  by 
a  removable  iron  stairway  at  each  side. 

The  roof  of  the  transformer  rooms  and  of  the  switch 
tower  is  of  concrete,  and  the  roof  of  the  main  build- 
ing is  of  pine,  2  inches  x  4  inches,  laid  on  edge  on 
steel  trusses,  and  covered  with  26  gauge  galvanized 
iron.  The  building  is  heated  from  a  boiler  placed  in 
a  room  on  the  easl  end  of  the  buikllng.  tlie  StUi'te- 
vant  system  of  warm  air  being  used.   A  room  is  also 
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provided  lor  .-tores  iirid  stnall  repair  work,  furnished 
with  a  complete  lavatory.  The  tail  race  was  excavated 
to  ample  size,  and  some  necessary  retainine  walls  and 
erihs  were  built  for  its  protection. 

The  walls  of  the  power  house  were  built  of  red 
brick,  laid  in  a  mortar  consistint;  of  Portland  cement 
and  lime;  the  inside  well  finished  and  the  walls  paint- 
ed for  six  feet  above  the  floor,  while  the  remainder  of 
the  walls  were  tinted  a  buff  color. 

Turbines,  Etc. — The  main  turbine  wheels  were  de- 
signed for  a  maximum  of  r5,.^)50  h.p.  each.  P]ach  tur- 
bine operated  a  2,000  kw.  generator,  so  that  the  wheels 
have  a  capacity  sufficient  for  operating  the  generators 
at  38  per  cent,  overload.  The  effective  head  is  85 
feet,  and  the  speed  is  375  r.p.ni.  The  wheels  are  en- 
closed in  steel  cases,  with  case  and  head  split  hori- 
zontally, so  as  to  give  quick  access  to  the  moving  parts 
in  case  of  repairs  being  necessary.  One  \m\r  of  wheels 
is  used  in  each  unit,  the  diameter  being  34  inches,  the 
runner  being  of  bronze.  The  thrust  bearing  is  of 
the  Tiiarine  type,  located  between  the  wheel  case  and 
the  generator.  The  case  head  bearing  is  in  effect 
merely  a  stuffing  box  and  really  takes  no  weight.  The 
gates  are  of  bronze  of  wicket  design,  being  as  nearly 
as  possil)le  balanced,  and  are  operated  by  a  governor 
of  the  Sturgess  type.  The  exciter  turbines  are  similar 
in  design,  and  are  also  controlled  by  Sturgess  gov- 
ernoi's;  all  governors  arc  electrically  controlled,  being 
handled  from  the  controlling  desk  by  the  operator 
on  duty,  who  can  start  up  any  or  all  machines  from 
this  point.  The  total  full  load  capacity  of  the  station 
is  8,000  kw. 

Tachometers  are  attached  lo  each  main  unit. 

Generators. — The  electrical  plant  was  designed 
for  the  eventual  installation  of  four  generators,  two 
of  which  are  at  present  operating,  and  a  third  has 
been  contracted  for.  The.se  generators  are  each  of 
2,000  kw.  capacity  at  80  per  cent,  power  factor,  3 
phase,  25  cycles,  operating  at  2,400  volts.  The  revolv- 
ing field  is  mounted  on  a  steel  shaft  with  the  coupling 
forged  out  of  the  solid  and  directly  connected  to  the 
water  wheels. 

Exciters. — The  exciters,  two  in  number,  are  of  200 
kw.  capacity  "ach,  operated  at  550  r.p.m.,  each  being 
of  a  capacity  sufficient  to  furni.sh  excitation  for  the 
four  generators.  These  exciters  are  also  directly  con- 
nected to  their  own  wheels. 

In  connection  with  the  t(>stiiig  of  llie  generators,  if 
may  lie  interesting  to  iiolc  that  loads  were  obtained 
by  connecting  one  generator  up  as  a  motor  rever.sed 
in  direction  of  rotation  and  o])erating  it  from  the 
other  tnacliine  riiiuiing  as  a  g(Mierator.  Both  ma- 
chines, for  the  pui-pose  of  the  tests,  W(n-e  brought  up 
to  full  excitation  and  switched  together  before  being 
started  up.  The  gat<'s  on  the  generator  wlie(>l  being 
opened  up  gradually,  both  machines  came  up  to  speed, 
the  motor,  of  course,  driving  its  wheel  in  the  opposite 
(lirecfion  to  normal  rotation.  AVIkmi  both  machines 
were  at  s{)eed.  the  gates  on  the  wheel  connected  to 
the  motor  were  gradually  opeiuHl,  thus  obtaining  ]^rac- 
tically  a  water  brak(>  load.  It  was  possible  by  this 
means  to  get  any  load  required,  and  also  to  reach  any 
power  faetcn-  by  over  or  under  exciting  the  synchron- 
ous motor,  thus  determining  the  regulation  of  the 
generator  at  any  power  factor.  Tliis  scheme  is  ile- 
cidedly  superior  to  a  water  rheostat  load,  which,  in 


addition  to  Inmldes  of  its  own.  gives  only  a  fixed 
power  factor 

Switchboard. — The  switchboard  arranKoment  was 
laid  out  so  that  any  generator,  set  of  transformers, 
or  line  might  be  operated  together  or  operated  singly 
in  any  combination. 

The  marble  benchboard  from  which  the  operation 
of  the  station  is  controlled  in  every  particular,  includ- 
ing the  speeding  of  the  water  wheels,  was  placed  on  a 
gallery  to  give  the  operator  a  clear  view  of  the  power 
station  and  the  switching  apparatus  in  the  tower.  The 
switches,  being  distantly  contrf)lled,  are  placed  on 
two  floors  of  the  switching  and  line  tower,  the  35,000 
volt  out-going  line  switches,  together  with  the  light- 
ning arresters,  being  placed  at  the  to[)  of  the  tower, 
and  the  2,200  volt  apparatus  in  the  ba.se,  so  that  on 
the  benchboard  the  only  voltages  are  those  from  the 
exciter  and  the  operating  voltages  from  the  switch 
controls.  In  other  words,  nothing  higher  than  125 
volts  is  admitted  to  the  main  power  station,  except 
within  the  generators  themselves,  which  have  no  ex- 
[)osed  parts,  and  the  current  from  which  is  carried 
by  cables  in  duets  to  the  low  voltage  chamber  in  the 
switch  tower. 

All  of  the  bus  bars,  switches,  etc.,  in  the  tower,  are 
properly  barriered  by  concrete  slab  construction. 

The  benchboard  is  low,  and  in.stead  of  using  marble 
panels  for  the  instruments,  which  would  have  ob- 
structed the  view  of  the  station,  ornamental  pillars, 
carrying  all  instriuneuts,  were  installed  along  the 
face  of  the  controlling  platform. 

All  switching  and  other  operations  are  governed  by 
small  control  switches,  with  indicating  lamps  on  the 
board;  and  on  the  wall,  opposite  the  benchboard,  is 
set  a  large  synchroscope  and  the  visual  bell  signal 
system  for  each  power  unit.  A  synchronizer  is  also 
located  on  one  of  the  instrument  pillars. 

In  the  '•oniparfment  below  the  benchboard  platform 
is  located  tlie  motor-driven  air  compressor,  used  to 
supi)ly  air  for  cleaning  purposes.  This  air  is  piped 
to  a  number  of  accessible  places  throughout  the  main 
floor,  transformer  rooms,  and  also  to  the  tower  for 
cleaning  lightning  arresters,  etc. 

The  exciter  and  generator  field  rheostats  are  also 
located  in  this  compartment. 

Transformers. — Two  groups  of  three  transformei's 
I  ach  wore  installed  with  the  first  ecpiipment,  and  the 
tliii'd  set  has  been  contracted  for.  The.se  are  placed 
in  a  transformer  I'oom  (extending  along  the  entire 
length  of  {he  power  hou.se  and  sub-divided  into  four 
compartments,  thus  isolating  each  group  of  three 
transformers  from  the  rest. 

The  specifications  for  the.se  transformers  required 
that  the  cases  were  to  be  constructed  entirely  of  boiler 
iron.  d(>signed  to  withstand  an  explosive  pressure 
of  150  lbs.  per  square  inch,  and  so  arranged  as  to  be 
full  of  oil  at  all  times,  being  kept  in  this  condition 
by  means  of  a  system  of  piping  extending  to  an  expan- 
sion tank  on  the  wall,  which  was  carefully  covered. 
With  the  precautions  taken,  no  space  in  the  cases  is 
allowed  for  gas  to  accumulate,  and,  therefore,  no  ex- 
jdosions  will  be  possible  under  proper  supervision. 
If,  however,  through  carelessness,  the  oil  were  to  be 
allowe<l  to  sink  below  the  level  of  the  tops  of  the 
1  ransfiu'mei-s  and  an  ex|)losion  .shonld  lake  place,  no 
harm  wi>uld  be  done  outside  the  ease,  as  the  pressure 


May,  1907 


THE  CAINADIAIN  ELECTRICAL  INEWS 


•33 


generated  by  an  oil  gas  explosion  is  never  over  100 
pounds  per  square  inch. 

In  case  of  a  short  circuit  in  the  coils,  the  heat  gen- 
erated expands  the  coil  and  throws  it  into  the  tank, 
which  also  provides  for  the  inevitable  expansion  and 
contraction  of  the  oil  in  the  transformer  case  as  the 
apparatus  heats  up  or  cools  off. 

This  is  the  first  time  the  engineers  have  used  this 
scheme  in  their  practice,  and  owing  to  its  success  in 
this  plant  will  continue  to  use  it  for  all  future  work. 

For  handling  the  oil,  a  piping  system  is  provided, 
with  an  underground  tank  at  one  end  of  the  bixilding. 
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divided  into  two  parts;  one  for  spare  clean  oil,  and 
the  other  for  dirty  oil,  the  latter  running  from  the 
transformer  to  the  tank  by  gravity,  while  the  clean  oil 
is  forced  into  the  eases  as  required,  by  compressed 
air,  which  is  obtained  from  the  air  tank  and  com- 
pressor used  for  blowing  dust  out  of  the  generators 
and  switches. 

Some  strenuous  criticisms  were  offered  to  this 
method  by  the  transformer  builders,  who  took  the 
ground  that  moisture  from  the  air,  under  compres- 
sion, would  be  sure  to  be  forced  into  the  oil,  thus  ren- 
dering it  unfit  for  use.  To  demonstrate  the  fallacy 
of  this,  a  quantity  of  oil  was  forced  by  air  backwards 
and  forwards  a  mxmber  of  times  into  and  out  of  two 
interconnected  vessels,  and  after  this  test  absolutely 
no  moisture  could  be  detected.  It  may  be  stated, 
however,  that  no  air  is  taken  directly  from  the  air 
pump,  but  from  the  air  pump  tank,  in  which  all  the 
moisture  due  to  compression  is  deposited.  As  the  air 
compressor  for  blowing  out  pixrposes  is  essential  in 
any  modern  plant,  this  scheme  affords  a  means  of 
handling  the  oil  safely  and  economically. 

Fire  Protection. — For  fire  protection  of  the 
wooden  penstock  covering,  bulkhead  structure,  and 
other  buildings,  a  500  gallon,  2-stage  turbine  pump, 
directly  connected  to  a  50  h.p.  direct  current  motor 
and  supplied  with  current  from  the  excited  circuit, 
has  been  located  between  units  Nos.  1  and  2,  with 
water  connection  to  both  penstocks,  so  as  to  ensure  at 
all  times  a  supply  of  water  to  the  pump.  From  the 
pump  a  dry  pipe  line  has  been  run  with  outlets  at 
various  points  along  the  penstock,  and  a  line  has  also 


been  carried  over  to  protect  the  houses  of  the  em- 
ployees. 

Transmission  Line. — The  transmission  line  from 
High  Falls  to  Copper  Cliff,  operating  at  35,000  volts, 
is  about  29  miles  long,  and  runs  for  the  most  part 
upon  a  right  of  way  acquired  immediately  outside 
that  of  the  Soo  Branch  of  the  Canadian  Pacific  Rail- 
way, thus  affording  ready  access  from  the  railway  at 
all  points.  The  line  consists  of  two  3-phase  circuits 
of  No.  1  wire,  one  line  being  transposed  three  times, 
and  the  other  running  straight  through. 

The  telephone  line  was  placed  on  the  Canadian 
Pacific  Railway  Company's  telegraph  poles  on  the 
opposite  side  of  the  track,  at  a  distance  of  about  80 
feet,  to  avoid  the  possibility  of  induction. 

The  pole  line  construction  is  shown  in  Figure  No. 
7,  and  it  will  be  noted  that  specially  designed  mal- 
leable iron  pins  are  used,  with  a  double  pole  construc- 
tion throughout.  Owing  to  the  wide  spacing  of  wires, 
it  would  be  impossible  to  carry  the  two  circuits  on 
one  pole,  so  that  in  the  interest  of  structural  stability 
it  was  advisable,  instead  of  installing  a  second  pole 
line,  to  combine  the  two  with  a  common  cross  arm; 
these  cross  arms  being  made  of  long  leaf  Southern 
pine.  This  gives  a  very  solid  structure,  and  elim- 
inates a  lot  of  guying  and  strutting,  which  is  always 
objectionable. 

The  insulators  were  tested  at  the  works  of  the  mak- 
ers by  a  I'epresentative  of  the  engineers  for  a  period 
of  15  minutes  at  a  voltage  of  70,000,  and  the  result 
of  this  very  rigid  test,  especially  as  regards  time,  was 
that  the  lines  were  energized  without  a  single  break- 
down.   Since  that  time  they  have  given  absolutely  no 


HuRONiAN  Company's  Power  Development — Main  Sub- 
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trouble,  except  where  insulators  have  been  shattered 
by  bullets  or  other  missiles. 

The  high  tension  exits  of  the  lines  from  the  power 
station  and  entrances  to  the  sub-stations  have  been 
made  throvigh  18  inch  tiles  with  plate  glass  screens, 
and  have  given  no  trouble,  except  at  the  sub-station 
at  Copper  Cliff,  where  sulphur  fumes  and  metallic 
dust  from  the  smelter  have  deposited  from  time  to 
time,  forming  a  scum,  over  which  leakage  has  taken 
place.    This  has  been  remedied. 

Aerial  switches  for  isolating  the  branches  to  Crean 
Hill  and  Creighton  Mines,  as  shown  on  photographs, 
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have  been  located  at  Victoria  Mine  and  the  Quartz 
Quarry.  These  switches  were  not  designed  to  open 
the  circuit  with  any  load  on  at  the  sub-stations,  but 
simply  to  open  the  branch  lines  in  case  any  repairs 
were  necessary  while  the  main  line  was  alive.  .  These 
aerial  switches  are  both  connected  to  the  same  line, 
the  other  main  line  running  straight  through  to  Cop- 
per Cliff  sub-station. 

Sub-Station,  Copper  Cliff. — The  main  sub-station 
is  at  Copper  Cliff,  and  contains,  in  addition  to  elec- 
trical apparatus,  some  very  interesting  machinery  for 
the  operation  of  the  smelter,  etc.,  as  follows : 

Equipment. 
6  667  kw.  transformers,  35,000  to  2,400  volts. 
3  175  kw.  transformers,  2,400  to  575  volts. 

1  40  kw.  motor  generator  set,  575  A.C.  to  250  D.C., 
for  operating  furnace  charging  locomotives. 

1  75  kw.  frequency  changer  set,  25  to  60  cycles,  for 
operating  the  A.C.  series  arc  circuits  used  for 
lighting  the  streets. 
13  feeder  and  control  panels  for  transformers,  mo- 
tors, lighting,  etc. 

1  Storage  battery  for  operating  distant  control 
switches. 

75  light  capacity  in  constant  current  A  0  are  regu- 
lators. 

3  600  h  p.  induction  motors,  each  connected  to  a 
blowing  engine  having  a  capacity  of  35^000  cubic 
feet  of  air  at  40  oz.  pressure.  These  blowing 
engines  are  driven  by  the  motor  with  18  1-2  inch 
Manilla  ropes  on  the  English  system. 
The  motors  are  fitted  with  a  special  speed-chang- 
ing controller,  arranged  for  controlling  speed  by 
changing  the  number  of  poles  in  stator,  with 
electric  locking  device  to  prevent  the  operation 
of  contr.>ller  when  motor  is  in  operation. 
These  motors  are  mounted  on  base  rails,  and  are 
fitted  with  the  regular  starting  compensators  and 
circuit  breakers. 

1  300  h.p  induction  motor  directly  connected  to  a 
compound  air  compressor  operating  at  100  lbs. 
pressure  and  120  revolutions  per  minute.  The 
speed  of  this  motor  is  constant,  the  compressor 
being  fitted  with  an  unloading  device,  which  is 
automatically  brought  into  use  when  the  pressure 
rises  or  falls  below  100  lbs.  This  motor  is  fitted 
with  starting  compensator  and  circuit  breaker. 

1  500  h.p.  induction  motor,  constant  speed,  operat- 
ing at  375  r.p.m.,  connected  to  a  blow  engine 
having  a  capacity  of  10,400  cubic  feet  of  air  at 
12  lbs.  pressure,  and  driven  by  16  1  1-2  inch 
Manilla  ropes  on  the  English  system. 
This  motor  is  mounted  on  sliding  base  rails,  and 
is  equipped  with  the  regular  starting  compensa- 
tor and  circuit  breakers. 

Space  is  provided  for  a  second  blowing  engine 
of  the  same  capacity  as  above  engine. 
1  4-stage  6-inch  turbine  pump  directly  connected 
to  a  225  h.p  induction  motor;  this  outfit  being 
used  for  fire  protection,  is  connected  to  a  dry  fire 
line,  which  is  piped  around  yards  and  buildings. 
The  supply  of  water  to  this  pump  is  taken  from 
a  16  inch  water  main  under  20  lbs.  pressure,  be- 


ing obtained  from  a  series  of  small  lakes  by 
gravity. 

1  2  inch  vertical  pump  and  direct  connected  motor, 
with  automatic  starting  switch,  operated  by  a 
float,  is  used  to  pump  the  water  from  the  sump, 
which  is  located  in  the  basement.  The  trans- 
former cooling  water  drains  into  this  sump,  as 
well  as  any  seapage. 

2  8  inch  single-stage  turbine  pumps,  directly  con- 
nected to  80  h.p.  induction  motors,  hotised  in  a 
separate  pump  house,  which  are  used  to  circu- 
late the  water  supply  to  the  furnace  jackets. 

1  5  inch  2-stage  turbine  pump,  directly  connected 
to  a  50  h.p.  induction  motor,  is  located  near  the 
smelter  furnace  gallery,  which  pump  is  held  in 
reserve  in  case  of  the  molten  metal  burning  its 
way  through  between  the  furnace  jackets.  This 
pump  is  used  to  supply  water  to  chill  same  and 
stop  the  flow  of  metal. 

1  10  h.p.  induction  jnotor  belted  to  a  Sturtevant 
blower  and  located  in  sub-station,  is  used  in  con- 
nection with  the  hot  blast  heating  system  of  the 
substation. 

It  will  be  noted  that  the  motors  here  installed  are 
very  large,  and,  being  connected  to  air  compressors 
of  great  size,  take  a  very  large  amount  of  current  on 
starting  up.  Owing  to  these  conditions,  the  lighting 
is  by  no  means  as  perfect  as  if  the  motor  units  were 
smaller,  but  no  serious  trouble  has  been  encountered 
from  this  cause. 

This  sub-station  is  constructed  entirely  of  concrete, 
with  a  steel  frame  and  book  tile  roof,  and  covers  ap- 
proximately one-half  acre  of  ground. 

The  apparatus  contained  in  this  station,  including 
two  10-ton  cranes,  together  with  all  the  air  piping  to 
the  smelter,  was  contracted  for  and  installed  by  the ; 
engineers  of  the  Huronian  Company 's  plant,  the 
whole  forming  a  rather  interesting  application  of 
electricity  for  mining  and  smelter  purposes. 

Cranes. — In  addition,  two  40-ton  alternating  cur- 
rent cranes,  with  five  motors  each,  have  Been  installed 
in  the  smelter  for  the  handling  of  ladles  carrying 
melted  matte,  and  in  spite  of  predictions  to  the  con- 
trary, these  handle  perfectly,  pouring  the  metal  into 
the  converters  as  readily  as  by  a  hand  ladle.  These 
alternating  current  motors  operate  under  the  most 
adverse  conditions,  in  an  atmosphere  of  tremendous 
heat  and  covered  with  sulphur  fumes  and  metallic 
dust  from  the  furnaces  and  converters. 

The  converters  also  are  tipped  by  alternating  cur- 
rent motors  from  a  controlling  stand  some  distance 
away. 

Crean  Hill  Sub-Station. — This  sub-station  is  con- 
nected to  the  first  branch  taken  off  one  of  the  two 
main  transmission  lines,  which  is  approximately  3  1-2 
miles  long  and  of  single  pole  construction,  with  spe- 
cial aerial  switches  located  at  point  of  departure  from 
the  main  line.  The  sub-station  building  is  constructed 
of  concrete  and  brick  and  provided  Avith  a  10-ton 
hand  power  travelling  crane. 

For  the  housing  of  lightning  arresters,  high  ten- 
sion line  switch,  choke  coils,  disconnecting  switches, 
etc.,  a  tower  has  been  provided  in  one  corner  of  the 
building. 

For  the  reception  of  the  3  175  kw.  35,000  to  550 
volt,  oil-filled,  water-cooled  transformers,  a  special 
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fireproof  compartment  has  been  provided  with  iron 
doors,  so  as  to  completely  isolate  the  transformers 
from  the  main  building,  this  being  practically  the 
same  scheme  as  followed  at  the  main  power  house  at 
High  Falls. 

For  the  control  and  distribution  of  power  to  the 
various  receivers  throughout  the  mines,  the  necessary 
totalling  and  feeder  panels  have  been  provided,  the 
cables  to  and  from  same  being  run  in  fibre  conduit 
and  laid  in  the  concrete  floor. 

Air  Supply.— For  supply  of  air  to  the  mines,  a 
compound,  direct  driven  air  compressor  has  been  sup- 
plied, operating  at  120  r.p.m.  and  supplying  1,635 
cubic  feet  of  free  air  per  minute,  with  an  intercooler 
of  extra  large  capacity.  As  the  speed  is  constant,  re- 
gulation is  obtained  by  automatic  Corliss  valve  step 
regulation. 

For  driving  the  compressor,  a  2,300  h.p.  3-phase 
550  volt  induction  motor  has  been  installed,  with  the 
motor  moixnted  on  the  main  shaft  of  the  compressor, 
operating  at  120  r.p.m.  and  provided  with  all  the 
necessary  starting  compensator,  circuit  breakers,  and 
panel. 

Mine  Hoist. — In  connection  with  the  operation  of 
the  mine  skips,  a  special  three-drum  mine  hoist  has 
been  installed,  the  drums  of  which  are  arranged  for 
the  operation  of  two  drums  in  counterbalance,  also 
independently,  or  all  three  together  if  necessary.  The 
rope  speed  is  500  feet  per  minute,  and  the  capacity 
of  each  skip  6,000  lbs. 

For  the  operation  of  this  hoist,  a  150  h.p  3-phase 
variable  speed  induction  motor  has  been  provided, 
complete  with  reversing  controller,  resistances,  cir- 
cuit breaker,  panel,  etc. 

Fire  Protection. — For  the  protection  of  the  build- 
ings and  plant,  a  1,000  gallon  6  inch  4-stage  fire  pump 
directly  connected  to  a  150  h.p  3-phase  550  volt  induc- 
tion motor  has  been  installed ;  also  a  dry  fire  line  has 
been  piped  to  various  points  throughout  the  plant. 

Cooling  Water  for  Compressor  and  Transporm- 
,  ERs. — The  water  for  cooling  the  compressor  and  trans- 
'  formers  is  kept  in  circulation  by  the  aid  of  a  250  gal- 
lon 3  inch  single-stage  centrifugal  pump,  directly  con- 
niected  to  a  5  h.p.  3-phase  550  volt  induction  motor, 
operating  at  1,500  r.p.m. 

Water  Supply. — For  storage  of  water  for  the  fire 
pump  supply,  a  steel  tank  holding  60,000  gallons  has 
been  erected  close  to  the  sub-station,  the  water  for 
this  tank  being  obtained  from  a  lake  3,000  feet  away, 
at  which  point  a  250  gallon  4  inch  2-stage  turbine 
pump,  with  a  20  h.p.  3-phase  550  volt  induction  motor 
directly  connected  to  same,  and  operating  at  1,500 
,  r.p.m.,  is  located.  For  the  reception  of  this  outfit  a 
concrete  and  brick  building  has  been  erected. 

Rock  House  Equipment. — After  the  skips  have  de- 
livered their  loads,  hoisted  from  the  mine  to  the 
grizzly,  the  ore  falls  by  gravity  on  the  spalling  floor, 
and  from  there  is  fed  into  crushers,  which  are  30 
,  inches  x  18  inches.  After  passing  through  the  crush- 
ers, the  crushed  ore  passes  through  special  revolving 
screens,  the  perforated  plates  of  which  are  constructed 
of  manganese  steel.  After  passing  through  the 
screens  the  ore  falls  on  the  picking  belts,  each  of 
which  is  36  inches  wide  and  approximately  50  feet 
between    pulley    centres.    All    necessary  hoppers, 


chutes,  troughing  idlers,  etc.,  are  supplied  for  de- 
livery of  the  ore  into  the  various  ore  pockets  pro- 
vided for  its  reception.  The  cars  into  which  the  ore 
is  finally  loaded  pass  below  these  pockets,  into  which 
the  ore  is  fed  bj'  gravity. 

The  povx^er  to  operate  each  crusher,  with  its  com- 
plement of  screens  and  picking  belts,  is  obtained  from 
a  50  h.p.  3-phase  550  volt  induction  motor  of  the 
wound  rotor  type,  operating  at  500  r.p.m..  by  means 
of  belting  and  shafting. 

Mine  Pumps. — For  clearing  the  mines  of  water 
there  have  been  provided  special  single  acting,  ver- 
tical, triplex,  brass-fitted  pumps,  each  having  a  capa- 
city of  100  gallons  per  minute  against  a  head  of  250 
feet,  each  pump  being  connected  by  gearing  to  a  15 
h.p.  3-phase  550  volt  induction  motor,  operating  at  750 
r.p.m. 

Creighton  Mine  Sub-Station. — The  sub-station  at 
Creighton  Mine  is  almost  exactly  similar  to  that  at 
Crean  Hill,  and  is  connected  to  the  second  branch 
line  from  one  of  the  two  main  transmission  lines,  this 
branch  line  being  about  3  1-2  miles  in  length.  It  is 
of  single  pole  construction,  and  has  special  aerial 
switches  Jocated  at  the  point  of  departure  from  the 
main  line. 

The  building  itself,  the  switching  and  lightning 
arrester  tower,  the  transformer  compartment,  and  the 
switchboard  arrangements  are  almost  exactly  like  the 
corresponding  items  at  Crean  Hill,  except  that  the 
three  transformers  have  a  capacity  of  275  kw.  each, 
instead  of  175  kw. 

The  apparatus  for  supplying  air  to  the  mines  is  the 
exact  counterpart  of  the  Crean  Hill  compressor  out- 
fit. There  are  two  mine  hoists  at  Creighton  for  hand- 
ling the  ore,  instead  of  one  as  at  the  former  mine. 

The  devices  for  fire  protection,  transformer,  and 
compressor  cooling  water,  and  the  tank  and  apparatus 
for  water  storage  for  the  fire  pump  supply  are  also 
the  same  as  the  corresponding  apparatus  at  Crean 
Hill,  and  the  rock  house  equipment  and  the  mine 
pumps  will,  when  completely  installed,  also  carry  out 
the  general  idea  of  duplication. 

No.  2  Mine  Sub-Station.— No.  2  mine,  situated  in 
Copper  ClifE,  has  its  sub-station  situated  approxi- 
mately one  mile  distant  from  the  main  sub-station. 
The  building,  as  in  the  other  cases,  is  constructed  of 
concrete  and  brick,  and  has  a  similar  ten-ton  crane  to 
handle  its  apparatus.  The  supply  of  current  for 
all  purposes  is  obtained  directly  from  the  main  sub- 
station at  2,300  volts,  3-phase,  60  cycles.  Part  of 
the  machinery  In  this  building  is  operated  at  the 
above  pressure,  and  part  at  550  volts,  the  control  of 
which  is  through  totalling  and  feeder  panels.  Three 
125  kw.  transformers,  oil-filled,  natural-cooled,  reduc- 
ing from  2,300  to  550  volts,  are  located  in  a  special 
fireproof  compartment. 

The  air  compressor  apparatus  is  the  same  as  those 
at  Crean  Hill  and  Creighton,  except  that  the  driv- 
ing motor  is  wound  for  2,300  volts. 

There  is  installed  for  operating  the  mine  skips  a 
special  double-drum  hoist,  arranged  for  the  drums  to 
operate  in  counterbalance  or  independently,  and,  as 
in  the  other  cases,  the  rope  speed  is  500  feet  per 
minute,  and  the  capacity  of  each  skip  is  6,000  lbs.,  a 
similar  motor  to  the  other  hoist  motors  being  provided 
for  its  operation. 
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The  fire  protection  apparatus  duplicates  that  in- 
stalled at  the  other  two  mine  sub-stations,  the  supply 
of  water  for  the  pump  being  obtained  by  tapping  a 
16  inch  main,  which  supplies  water  to  the  smelter, 
while  the  water  for  cooling  the  compressor  is  circu- 
lated by  a  similar  centrifugal  pump  to  those  at  Crean 
Hill  and  Creighton.  This  applies  also  to  the  mine 
pumps. 

For  the  operation  of  the  machinery  in  the  rock 
house  building,  a  50  h.p.  3-phase  550  volt  induction 


Figure  No.  7. 


motor  of  the  wound  rotor  tj^pe  has  been  installed,  all 
connections  to  crusher,  etc.,  being  by  belting. 

The  Cobalt  Smelter  Sub- Station. — This  sub-sta- 
tion is  located  in  Copper  Cliff,  and  is  approximately 
two  miles  distant  from  the  main  sub-station.  The 
building  is  constructed  of  concrete  and  brick,  and 
contains  three  75  kw.  oil-filled,  natural-cooled  trans- 
formers, receiving  current  at  2,300  volts,  3-j)hase,  25 
cycles  direct  from  the  main  sub-station  and  reduced 
to  550  volts  and  distributed  through  control  and 
feeder  panels. 

In  this  building  is  also  located  a  1,000  gallon  6  inch 
4-stage  turbine  fire  pump,  directly  connected  to  a 
150  h.p.  3-phase  550  volt  induction  motor,  with  con- 
trol panel,  also  a  dry  fire  line  has  been  piped  to 
various  points  throughout  the  plant. 

The  supply  of  water  to  this  pump  is  obtained  under 
20  lbs.  pressure  from  the  domestic  service  pipes  fed 
from  the  storage  reservoir. 

ThroiTghout  the  smelter  the  following  3-phase  550 
volt  induction  motors  are  installed  : 
3  50  h.p.,  running  at  550  r.p.m. 
1  35  h.p.,  running  at  750  r.p.m. 

The  plant  was  put  into  operation  in  February, 
1906. 


MR.  J.  W.  CAMPBELL  GOES  WEST. 

The  electrical  fraternity  will  learn  with  much  re- 
gret that  Mr.  J.  W.  Campbell,  manager  of  contract 
sales  for  the  Canadian  General  Electric  Company,  To- 
ronto, has  tendered  his  resignation,  and  will  hereafter 
be  less  prominently  identified  with  the  electrical  busi- 
ness, having  accepted  the  position  of  managing  direc- 
tor of  the  Alberta  Portland  Cement  Company,  of 
Calgary. 

For  fifteen  years  Mr.  Campbell  has  been  associated 
with  the  Canadian  General  Electric  Company,  and 
for  many  years  past  has  occupied  the  position  of  gen- 
eral agent.  In  this  position  he  has  become  well  and 
very  favorably  known  throughout  almost  the  entire 


Dominion,  and  the  severance  of  this  long-established 
connection  is  greatly  regretted  by  all  concerned. 

Mr.  Campbell's  well-deserved  popularity  with  the 
citizens  of  Toronto  was  attested  to  by  the  numerous 
functions  arranged  in  his  honor  prior  to  his  departure 
f 01^  the  West.  The  Canadian  General  Electric  and 
Canada  Foundry  Companies  tendered  him  a  farewell 
banquet  at  the  King  Edward  Hotel  on  Thursday  even- 
ing, April  25th.  Mr.  H.  G.  Nicholls.  secretary  and 
assistant  general  manager  of  the  Canadian  General 
Electric  Company,  presided,  and  a  message  was  receiv- 
ed from  Mr.  Frederic  Nicholls,  managing  director, 
who  was  in  Europe,  expressing  his  warm  appreciation 
of  Mr.  Campbell's  services  and  regret  at  his  retire- 
ment. The  companies  not  only  tendered  him  the  ban- 
quet, but  presented  him  with  a  very  substantial 
cheque.  A  gold  Avatch  was  also  presented  to  him  on 
behalf  of  his  old  friends  connected  with  the  com- 
panies, and  many  complimentary  references  were 
made  to  his  genial  disposition,  his  unswerving  good 
nature  and  his  keen  business  ability. 

Although  primarily  devoting  his  attention  to  the 
manufacture  of  cement,  Mr.  Campbell  will,  happily, 
still  be  identified  with  the  electrical  industry,  inas- 
much as  the  Alberta-  Portland  Cement  Company  will 
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use  about  3,000  horse-power  of  electric  power  in  their 
plant,  and  it  is  their  intention  to  immediately  under- 
take the  development  of  10,000  horse-power  at  a  site 
already  purchased  on  the  Bow  river. 

Mr.  Campbell  will  assume  his  new  duties  on  the 
15th  inst.,  and  will  carry  with  him  to  the  West  the 
warmest  friendship  and  good  wishes  of  a  wide  circle 
of  acquaintances. 


The  Saskatchewan  Electric  Company,  of  Eegina,  has  re- 
cently increased  its  capital  to  $25,000.  At  the  same  time  a 
change  was  made  in  the  name,  it  being  now  known  as  the  Sas- 
katchewan Electric  Company,  Limited.  The  company  has  re- 
cently moved  its  headquarters  into  the  Black  Block,  Scarth 
street,  Eegina,  where  they  have  larger  wareroom  aceomnloda- 
tion  and  carry  a  full  line  of  electrical  apparatus.  It  is  their 
intention  soon  to  branch  out  into  the  wholesale  trade  also. 
They  are  general  provincial  agents  for  the  Canada  Lighting- 
Fixtures, .  Liniited,  illuminated  signs  and  Holoplaner  glass.  The 
president  "iof  the  Saskatchewan  Electric  Company  is  N.  S.  Ed- 
gar; vice-president,  J.  P.  L.  Embury;  secretary- treasurer  and 
managing  director,  F.  W.  Logan;  engineer,  E.  S.  Harrison. 
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The  credulity    of   the  general 
Ash  Bvjrr^ing.       piihlif;,  aiif],   w(;    are    .sorry  to 

adinit,  of  several  well-known  en- 
<>:incers,  in  connection  with  the  ash-l)urnin»  theorj-, 
is  only  erjualled  by  the  absolute  absurdity  of  the  pro- 
l)i)sal.  It  must  l)e  apparent  to  anyone  p(js.sessing 
ordinary  inti'lli^rfncc  that  there  is  no  sur-h  thing  in 
this  world  as  something  for  nothing,  and  if  the  word 
"ash"  means  the  residue  left  upon  burning  a  eora- 
biislible.  it  stands  to  reason  that  if  there  should  be 
in  such  ash  any  material  which  is  capable  of  further 
burning,  the  combustion  in  the  first  place  was  not 
carried  to  its  limit.  We  must  admit  that  in  many  of 
the  so-called  asli  jiiles  there  is  a  very  large  percentage 
of  iiiibiirnt  coal  and  coke.  ;uid  hence,  by  putting  such 
ashes  upon  a  bright  fire,  it  is  possible  to  consume  that 
l)ortion  of  the  coal  and  coke  which  was  not  burnt  on 
the  first  occasion,  but  there  is  absolutely  no  eombu.s- 
tion  in  the  true  ash.  nor  can  we  by  any  process  what- 
soever, obtain  heat  from  any  substance  from  which 
all  the  heat  has  been  abstracted.  The  secret  chemical 
and  the  acetylene  gas  theories  are  mere  blinds.  We 
can  burn  oxalic  acid,  of  course,  but  when  we  compare 
the  heating  power  of  this  material,  at  ten  cents  a 
pound,  to  coal,  at  three  or  four  dollars  a  ton,  the  com- 
plete extravagance  of  the  suggestion  is  evident.  Salt 
will  not  burn,  nor  will  it  produce  combustion  in  other 
substances.  The  one  thing  which  is  eflFective  in  pro- 
moting the  combustion  of  unbunit  co;il  is  plain  water, 
which,  upon  application,  lias  ;i  tendency  to  wash  off 
the  fine  dust  with  which  tlic  particles  are  coated. 
Possibly  a  salt  solution  will  do  this  work  a  little  bet- 
ter than  plain  water,  but.  as  before  stated,  the  salt 
itself  has  nothing  to  do  with  the  actual  combustion. 
It  is  ;i  well-known  fact  that  the  ordinary  household 
furnace  or  cook  stove  is  very  extravagant  in  its 
consum|)tion  of  fuel,  and  that  in  the  resultant  so- 
called  ash  there  is  a  large  portion  of  unburnt  material, 
hence  the  undesirable  job  of  a.sh  sifting,  with,  of 
course,  its  conse(|uent  saving.  But  there  is  no  ash 
being  burned.  \Vc  have  seen,  within  tht>  past  few 
wt^eks.  several  experiments  tried  in  large  boiler 
houses,  and  the  only  result  was  a  very  decided  spoil- 
ing of  the  temper  of  tlu>  tiremen.  In  one  ca.se.  two 
parts  of  grtH  n  coal  were  iiiixtMl  with  one  of  a.sh.  and 
the  fire,  though  under  an  excellent  draft,  ctmld  not 
be  maintained.  On  changing  the  mixture  to  four  to 
one,  better  results  were  obtained,  though  we  are  in- 
clint>d  to  think  four  parts  of  green  coal  and  one  of 
sand  would  doubtless  have  protbiced  about  the  same 
evaporation.  While  a  certain  amount  of  green  coal 
and  coked  coal  will  drop  through  the  grates  in  a 
boiler  house,  still  this  percentage  is  .small,  and  the 
aggr(>gate  ash  contains  little  or  no  combustible  ma- 
terial, hence  a  scheme  which  may  be  used  in  a  house- 
hold furnace  is  not  in  the  least  applicable  to  a  boiler 
room,  besides  having  the  serious  drawback  of  a  clinker- 
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forming  propensity  that  is  positively  astonishing,  not 
to  say  fatal  to  continuity  of  service.  Let  those  who 
are  still  doubtful  give. the  scheme  a  thorough  trial, 
but  we  would  warn  our  readers  to  break  the 
clinker  before  it  has  a  chance  to  cool. 


When  a  civic  corporation  gets. 
The  Municipal  Attitude,  or  is  endeavoring  to  get,  the 

upper  hand,  the  company  oper- 
ating a  public  franchise  must  apparently  expect  a 
choice  series  of  caddish  and  xinsportsmanlike  tricks, 
and  just  how  the  public  manages  to  sympathize  with 
the  officials  of  a  city  who  have  adopted  such  an  atti- 
tude is  beyond  our  understanding.  Pair  play  on  all 
sides  seems  the  only  solution  of  difficulties  of  this 
nature.  Without  it,  the  companies  are  forced  to  take 
advantage  of  every  loophole  which  is  presented,  in 
order  that  the  scurviness  of  the  municipality  may 
not  drive  them  into  bankruptcy,  whereas,  if  the  con- 
tending parties  would  meet  and  in  amicable  discussion 
settle  their  disputes,  all  concerned  in  svich  contro- 
versies would  certainly  be  better  off.  There  are  enter- 
prises all  over  the  world  which  have  been  put  upon  a 
successful  footing  through  the  untiring  energies  of 
their  officials,  and  should  such  a  concern  hold  a  muni- 
cipal franchise,  the  people  seem  to  have  the  idea  that 
the  property  on  becoming  remunerative  should  be 
forthwith  expropriated,  or,  as  an  alternative,  the 
revenue  derived  from  the  investment  should  be 
limited  to  banking  interest.  People  do  not  seem  to 
realize  that  prominent  men  associated  with  such  enter- 
prises are  not  always  successful.  The  flotation  of  a 
big  scheme  carries  with  it  a  tremendous  risk,  and  if 
failure  is  the  result,  the  promoters  take  their  medicine 
like  men  and  bend  their  energies  in  other  directions. 
It  is  of  the  successes  that  we  hear,  not  the  failures, 
and  thousands  of  dollars  which  have  been  made  out 
of  one  enterprise  may  go  but  a  short  distance  in 
recompensing  the  promoters  for  other  losses.  Pros- 
perity can  only  come  to  a  country  throiigh  the  com- 
petence and  ability  of  the  financial  leaders,  and  if  we 
attempt  to  limit  their  profits  to  banking  interest,  it 
will  not  be  long  before  a  period  of  depression  will 
be  in  evidence.  Over-capitalization  and  stock-watering 
may  be  looked  upon  as  evils,  and,  when  carried  to 
excess,  undoubtedly  deserve  to  be  classified  as  such, 
but  within  certain  limits  the  practice  is  entirely  legi- 
timate. In  the  daily  press  we  see  dozens  of  advertise- 
ments offering  mining  stock  considerably  below  par, 
and  we  are  often  inclined  to  think  that  the  capitaliza- 
tion stated  is  excessive.  A  mining  property  has  a 
certain  possible  value,  and  should  be  ca})italized  for 
this  amount.  The  men  who  invest  their  money  in 
such  an  enterprise  during  its  early  stages,  do  so  with 
the  knowledge  that  there  is  every  chance  of  losing 
all  that  they  put  into  it,  and  hence  it  is  only  just  to 
give  them  the  opportunity  of  getting  a  return  far  in 
excess  of  their  investment,  or  at  least  equal  to  their 
possible  loss,  should  the  prospective  value  become  a 
reality.  We  believe  this  same  reasoning  is  applicable 
to  power  developments,  such  as  have  been  carried  out 
in  the  Province  of  Ontario.  The  men  who  had  the 
courage  to  finance  these  enterprises  took  an  enormous 
risk,  and  they  are  therefore,  in  our  opinion,  entitled 
10  a  proportionate  return  in  the  event  of  success. 
To  secure  this  return,  over-capitalization  and  watering 


of  stock  is  essential,  but,  as  before  stated,  should  be 
carried  out  within  limits.  When  a  municipality  talks 
of  expropriation,  they  apparently  think  they  should 
acquire  a  property  at  its  taxable  value,  whereas  there 
is  no  question  but  that  the  earning  power  should  be 
used  as  a  basis.  If  a  certain  business  be  a  success, 
there  is  no  question  but  that  such  condition  is  due 
to  an  immense  expenditure  of  brain  energy,  and  the 
value  of  that  energy  is  really  represented  by  the  so- 
called  watered  portion  of  the  stock,  and  any  munici- 
pality which  Avishes  to  expropriate  a  private  corpora- 
tion should  pay,  not  only  for  the  machinery  and 
equipment,  but  for  the  brain  work  which  has  placed 
the  business  on  a  suecessfiil  footing.  The  good  sense 
shown  by  the  Ontario  Legislature  in  connection  with 
the  City  of  Toronto's  bill  of  expropriation  will  com- 
mend itself  to  every  public  franchise  company  in  the 
countrv,  and  the  City's  attitude  and  complete  back- 
down would  be  ludicrous  were  it  not  for  the  con- 
temptible aspect  of  the  case.  When  the  Legislature 
stated  that  the  City  might  take  over  the  plant  on  a 
proper  business  basis,  provided  they  assumed  all  assets 
and  liabilities  of  the  Electric  Light  Company,  and  it 
was  found  that  among  such  there  existed  a  contract 
with  the  Toronto-Niagara  Power  Company  for  a  long 
term  of  years,  to  purchase  all  energy  at  thirty-five 
dollars  per  horse-power,  the  apparently  unquenchable 
ardor  which  had  previously  characterized  the  muni- 
cipal ownership  idea  suddenly  vanished  into  thin  air. 
As  per  the  statement  of  our  esteemed  contemporary, 
the  Montreal  Gazette,  much  of  what  has  passed  for 
the  beauty  of  the  hydro-electric  proposition  is  being 
rubbed  off,  and  Toronto  is,  we  regret  to  note,  stig- 
matized with  the  unenviable  title  "the  centre  of 
Socialistic  brainstorms". 


CANADIAN  ELECTRICAL  ASSOCIATION 
CONVENTION  AND  ELECTRICAL 
EXHIBITION. 

In  September  next  the  City  of  Montreal  will  attract 
the  electrical  fraternity  from  all  parts.  The  Cana- 
dian Electrical  Exhibition  Company  are  rapidly  com- 
pleting arrangements  for  an  electrical  exhibition 
which  promises  to  surpass  anything  of  the  kind  here- 
tofore attempted  in  this  country.  This  exhibition 
will  be  held  in  the  Government  Drill  Hall,  on  Craig 
street,  opposite  the  City  Hall  and  Court  buildings, 
and  will  commence  Monday.  September  2nd.  and  con- 
tinue for  two  weeks.  The  building  in  which  the 
exhibition  will  be  held  has  32,000  square  feet  of  space 
and  is  splendidly  adapted  for  the  purpose.  The 
directors  have  already  received  many  applications  for 
space,  not  only  from  Canada  and  the  United  States, 
but  also  from  France  and  England,  aiul  there  is 
every  reason  to  believe  that  the  exhibition  will  be  a 
gigantic  success.  We  understand  that  several  of  the 
companies  purpose  making  quite  elaborate  exhibits. 
The  directors  of  the  Canadian  Electrical  Exhibition 
Company  are  Messrs.  W.  McLea  Walbank,  R.  S. 
Kelsch,  "j.  W.  Pilcher,  H.  D.  Bayne,  and  James  A. 
Milne. 

The  Canadian  Electrical  Association  has  decided  to 
hold  the  annual  convention  in  Montreal  while  the 
exhibition  is  in  progress.  The  dates  selected  are 
Wednesday,  Thursday  and  Friday,  September  11  th. 
12th  and  13th.  This  convention  promises  to  be  of 
uiuisual  interest.  Mr.  Dion  has  the  question  box  in 
hand,  which  ensures  its  success,  but  it  is  hoped  that 
it  will  be  loyally  supported  by  all  the  members. 
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Interne^l  Combustion  Engines 

B^   R.  A.  Fkaskk. 


Introduction. 

Whon  your  Mr.  Black  invited  me  to  give  a  short  paper  on 
gasolene  engines,  or  more  correctly  termed  internal  combustion 
engines,  which  covers  both  gas  and  gasolene  engines,  and  in 
fact  all  engines  operating  on  gaseous  fuels,  I  agreed  to  do  so 
with  a  good  deal  of  reluctance,  realizing  that  in  a  society  such 
as  yours  there  must  necessarily  be  many  members  better  quali- 
fied to  handle  the  subject  than  I  am,  particularly  when  dealing 
with  it  from  a  theoretical  and  technical  point  of  view.  How- 
ever, having  agreed  to  address  you  on  the  subject,  I  hope  to 
deal  with  it  in  a  more  or  less  popular  way,  and,  while  some 
of  the  matter  may  be  somewhat «elementary,  I  hope  that  on  the 
whole  it  may  prove  at  least  interesting. 

It  is  a  remarkable  fact  that  the  internal  combustion  engine 
combines  within  itself  all  the  functions  which  in  a  steam  plant 
call  for  a  steam  engine,  boiler,  feed  pump,  smoke  stack,  and 
the  services  of  a  man  to  operate  it.  Not  only  so,  but  when  we 
stop  to  consider  that  the  gasolene  engine  when  applied  to  a 
motor  cycle,  the  entire  outfit,  weighing  little  over  one  hundred 
pounds,  is  capable  of  carrying  a  man  weighing  two  hundred 
pounds  for  over  one  hundred  miles  on  a  consumption  of  one 
gallon  of  gasolene,  we  see  the  possibilities  of  this  form  of 
power  as  a  means  of  cheap  transportation.  I  will  go  further, 
and  state  that  it  must  be  evident  to  those  of  us  who  take  an 
interest  in  matters  mechanical  that  if  the  solution  of  mechani- 
cal flight  is  ever  to  be  attained  the  gasolene  engines  promises 
to  play  an  important  part  in  the  solution  of  this  problem.  It, 
therefore,  behooves  us  to  learn  something  of  this  power  which 
has  revolutionized  transportation,  and  bids  fair  to  revolutionize 
industrial  life.  The  subject  is  a  large  one,  and  it  is,  of  course, 
impossible  to  discuss  it  in  all  its  phases  within  the  limited  time 
at  my  disposal.  I  have,  therefore,  thought  it  well,  in  order  to 
deal  with  the  subject  in  as  concise  a  manner  as  possible,  to 
divide  the  paper  under  four  general  heads,  namely, — 

(a)  Theory  of  operation; 

(b)  I'^iels; 

(c)  Types  of  engines; 

(d)  Mechanical  construction. 

TiiKORY  OF  Operation. 
1  take  it  Hi:it  must  of  us  are  familiar  with  the  fact  that  to 
the  (lerman  inventor.  Dr.  Otto,  is  due  the  credit  for  developing 
tlic  internal  combustion  engine  as  a  commercial  possibility, 
ami,  i|('s[)ite  the  great  advance  made  in  gas  engines  since  that 
tiiiLc,  tlie  Otto  cycle  as  first  developed  by  Dr.  Otto  still  stands. 
Of  course,  many  experiments  in  gas  engines  were  carried  out 
before  his  time,  but  he  was  the  first  to  appreciate  the  import- 
ance of  a  definite  cycle  of  operation,  and,  particularly,  the 
necessity  of  a  definite  exhaust  phase,  and  thus  get  rid  of  the 
exliaust  gases  so  as  to  produce  a  commercial  and  economical 
engine  without  utilizing  outside  means  for  scafenging  the 
exhaust.  It  is  a  striking  tribute  to  the  efficiency  of  the  gas 
engine  that,  while  only  one  stroke  out  of  four  is  the  working 
stroke,  or,  putting  it  another  way,  three  parts  of  the  engine's 
time  is  wasted,  yet  in  the  face  of  this  fearful  handicap  the 
gas  engine  bids  fair  to  boat  all  rivals  in  the  economical  genera- 
tion of  power. 

The  four  operations  which  go  to  make  up  the  cycle  are: — 

(1)  Suction. 

(2)  Compression. 

(3)  Ignition. 

(4)  Exhaust. 

In  the  four  cycle  engine,  which  is  the  type  in  most  common 
use,  it  takes  four  strokes  of  the  piston,  or  two  revolutions  of 
the  shaft,  to  complete  the  cycle,  only  one  stroke  being  the 
working  stroke,  the  remaining  three  strokes  being  taken  care 
of  by  the  monumtum,  or  energy,  stored  up  in  the  flywheels. 
Right  at  this  point  is  where  some  confusion  frequently  arises 
in  the  minds  of  those  not  familiar  with  the  operation  "of  the 
gas  engine,  and  where  it  is  made  to  suffer  in  comparison  with  its 
rival,  the  steam  engine,  since  in  the  case  of  the  steam  engine  only 
two  functions  are  carried  out  in  the  cylinder,  that  is,  the  ad- 
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mission  and  the  exhaust  of  the  steam,  the  preparation  and 
admission  of  the  fuel  being  provided  for,  apart  from  the  engine, 
by  the  wasteful  and  dangerous  agency  of  the  steam  boiler.  It 
is  really  the  failure  to  grasp  the  simplicity  of  the  principle  on 
which  the  internal  combustion  engine  operates  that  we  so  com- 
monly hear  the  statement  about  as  follows:  — 

"Well,  gas  engines  are  queer  things  anyway:  when  they 
run,  you  don't  know  why  they  run,  and  when  they  stop,  yon 
don 't  know  why  they  stop. ' ' 

As  a  matter  of  fact,  nothing  could  be  more  absurd  than  a 
statement  of  this  nature,  and,  in  order  to  realize  this,  it  is 
only  necessary  to  recall  what  constitutes  the  four  factors  which 
go  to  complete  the  cycle,  and,  remembering  these,  to  state  that, 
provided  an  engine  draws  in  a  full  and  proper  charge,  pro- 
vided that  charge  is  properly  compressed,  fully  ignited,  and 
freely  exhautsed,  then  no  matter  how  crude  the  design  may 
be,  how  indifferent  the  materials,  and  how  poor  the  workman- 
ship, that  engine  will  run  and  continue  to  run  until  one  of 
the  functions  fails  which  go  to  make  up  the  cycle.  It  is 
impossible  to  lay  too  much  stre.ss  upon  this  aspect  of  the 
matter,  as  it  lies  at  the  very  root  of  the  subject,  and  a 
proper  appreciation  and  understanding  of  this  fact  would 
save  much  mental  research  and  often  a  good  deal  of  physical 
exercise  expended  in  a  vain  endeavor  to  start  up  an  engine 
by  turning  over  the  flywheel,  the  engine  having  stopped  and 
refusing  to  start,  apparently  for  no  good  reason,  but,  as  a 
matter  of  fact,  necessarily  through  the  failure  of  one  of  the 
functions  of  a  cycle  to  carry  out  its  part. 

With  the  aid  of  the  sectional  model  before  us,  we  can  look 
into  the  operation  of  the  four  factors  which  go  to  make  up 
the  cycle.  Starting  with  the  piston  at  the  top  of  the  cylinder, 
as  it  descends  a  vacuum  is  created,  causing  the  inlet  valve 
to  open  automatically,  admitting  the  mixture  of  gasolene  and 
air.  This  mixture  continues  to  flow  in  until  the  piston  reaches 
the  end  of  the  first  down  stroke.  The  inlet  valve  then  closes 
automatically  by  the  tension  on  the  spring,  thus  confining 
the  charge  in  the  cylinder. 

The  return  stroke,  known  as  the  compression  stroke,  is 
brought  about  by  the  momentum  of  the  flywheel,  and  com- 
prossos  the  charge.  This  is  essential,  in  order  to  obtain  pro- 
l)or  ignition  of  the  charge,  and  to  obtain  power  and  economy 
from  the  engine.  In  a  general  way,  and  within  limits,  the 
higher  the  compression,  the  greater  the  power.  The  amount 
of  compression,  however,  it  is  desirable  to  have  is,  of  course, 
limited,  as,  if  exce.ssively  high  compression  is  carried,  there 
is  a  ten<lency  to  ignite  the  charge  prematurely,  setting  up 
very  severe  stresses  in  the  engine,  causing  it  to  work  very 
irregularly.  The  best  accepted  practice  is  to  carry  a  moder- 
ate compression  of  from  fifty  to  eighty  pounds,  on  gasolene, 
up  to  as  high  as  17.5  pounds  on  producer  gas.  In  gasolene 
engines,  the  larger  the  engine  the  lower  the  compression.  The 
faster  the  engine,  the  higher  the  compression  may  be  in  pro- 
ducer gas. 

The  third  stroke  in  the  cycle  is  the  working  stroke,  obtained 
from  the  ignition,  or  explosion,  of  the  charge,  or,  put  more 
correctly,  due  to  the  rapid  expansion  of  the  charge.  It  is 
important  to  note  carefully  the  point  at  which  the  ignition  of 
the  charge  should  take  place,  so  as  to  get  the  maximum  power 
from  the  engine.  At  first  glance,  the  natural  inference  would 
be  that  ignition  should  take  place  just  as  the  crank  passes 
the  top  centre,  and  when  it  is  stated  that  the  ignition  must 
take  place  when  the  crank  pin  is  about  fifteen  degrees  behind 
the  top  centre,  the  natural  conclusion  would  be  that  the 
tendency  would  be  to  drive  the  engine  in  the  opposite  direc- 
tion. In  practice,  however,  this  is  not  so,  and  to  get  the 
greatest  power  from  the  engine  the  igniter  has  to  be  tripped 
somewhere  around  this  point.  The  explanation  of  this  is  that 
there  is  an  interval  of  time  which  elapses  between  the  time 
the  igniter  trips,  cau.sing  a  spark  at  the  point  and  before 
fully  igniting  the  charge,  and  by  tripping  the  igniter  ahead 
of  the  crank  the  greatest  force  is  given  the  piston  just  as  it 
pa.sses  the  top  center.  I  may  point  out  that  we  frequently 
hoar  of  the  internal  combustion  engine,  referred  to  as  ex- 
plosion engines,  and  in  speaking  of  the  ignition  of  the  charge 
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we  generally  speak  of  it  as  an  "  explosion. ' '  Explosion 
engines  were  at  one  time  in  use,  and  some  small  ones  are  pos- 
sibly still  employed,  hut  to  speak  of  the  internal  combus- 
tion engine  as  an  explosion  engine  is  entirely  erroneous,  and 
the  fact  that  ignition  has  to  take  place  so  early  in  order  to 
obtain  full  advantage  of  its  force  proves  it,  as  what  actually 
does  take  place  is  rapid  ignition  and  expansion.  The  distinc- 
tion is,  perhaps,  a  fine  one,  but,  as  a  matter  of  policy,  espe- 
cially in  describing  the  engine  to  people  who  are  not  familiar 
with  the  operation  of  the  engine,  and,  naturally,  somewhat 
suspicious  of  gasolene,  it  is  well  to  avoid  the  use  of  the  word 
"explosion,"  substituting  ignition  and  speaking  of  the  third 
operation  as  "the  working  stroke."  The  fourth  operation  in 
the  cycle  is  the  exhaust  stroke,  the  exhaust  valve  being  me- 
chanically opened  at  the  end  of  the  working  stroke,  and 
remaining  open  until  the  piston  has  reached  the  top,  being 
carried  up  by  the  momentum,  stored  up  in  the  flywheel, 
driving  out  the  burned  products  preparatory  to  drawing  in  a 
fresh  charge,  and  this  completing  the  cycle. 

Fuels. 

In  considering  the  fuels  in  general  use  in  connection  with 
the  internal  combustion  engine,  we  may  subdivide  this  general 
head  under  three  subsidiary  heads: — 

(a)  Classes  of  fuels. 

(b)  Heat  value  of  fuels. 

(c)  Consumption  of  fuels. 

The  fuels  in  general  use  are  either  gasolene,  kerosene,  crude 
oil,  illuminating  gas,  natural  gas,  producer  gas  and  alcohol. 
Gasolene,  which  is  the  fuel  in  most  common  use,  and  is  one 
of  the  fluids  obtained  from  distilling  crude  oil,  is  classified 
under  two  heads,  known  to  the  trade  as  "engine  gasolene  of 
76  degrees ' '  and  ' '  stove  gasolene  of  67  degrees. ' '  Chemically, 
gasolene  is  a  compound  of  carbone  and  hydrogen,  or  a  mix- 
ture of  several  similar  compounds.  This  in  a  state  of  vapor 
or  gas  is  mixed  with  air,  consisting  of  one  part  oxygen  and 
four  parts  of  nitrogen.  The  hydrogen  and  carbon  in  the 
gasolene  combine  with  the  oxygen,  forming  carbon  dioxide 
and  water,  leaving  the  inert  nitrogen  as  before. 

Kerosene  is  also  one  of  the  fluids  obtained  from  distilling 
crude  oil,  and  is  a  lower  grade  than  gasolene.  It  differs 
from  gasolene  in  so  far  that  it  is  not  explosive,  and  will  not 
give  off  vapor  when  exposed  to  air,  as  gasolene  will,  but  on 
the  other  hand  it  can  be  readily  vaporized.  The  advantages 
in  the  use  of  kerosene  for  an  engine  are  that  in  some  sections 
it  is  more  easily  obtained;  it  is  usually  cheaper;  and  it  is 
always  possible  to  get  a  lower  rates  of  insurance  where  a 
kerosene  engine  is  installed.  The  disadva,ntages  of  a  kero- 
sene engine  are  that  the  engine  is  somewhat  more  compli- 
cated, and  in  the  hands  of  an  inexperienced  person  there  is  a 
greater  likelihood  of  the  engine  giving  more  or  less  trouble, 
compared  with  a  gasolene  engine. 

The  use  of  crude  oil  has  not,  so  far,  become  general,  as  it 
calls  for  a  special  type  of  engine.  The  failure  of  the  early 
engineers  to  make  this  type  of  engine  work  was  due  to  the 
fact  that  they  did  not  compress  the  air  high  enough  before 
heating  commenced  by  the  fuel,  and  also  to  the  mixing  of 
air  and  fuel  before  entering  the  working  cylinder.  The  mixed 
fuel  and  air  could  not  safely  be  compressed  to  any  high 
degree.  Siemens  made  the  first  successful  engine  of  this 
type,  compressing  the  air  and  fuel  separately,  and  injecting 
the  fuel  as  the  piston  moved  out.  Diesel  does  the  same  thing: 
hence  compression  as  high  as  four  hundred  pounds  per  square 
inch  or  more  can  be  employed,  and  the  temperature  of  com- 
pression is  high  enough  to  burn  any  kind  of  heavy  oil  of 
the  crudest  quality  by  self -ignition.  The  constant  pressure 
of  four  hundred  pounds,  together  with  the  liability  of  further 
sudden  rise  in  pressure,  this,  coupled  with  the  weakening  effect 
on  the  metal,  due  to  the  high  temperature,  which  varies  within 
wide  ranges,  tends  to  scare  probable  users,  and  make  engineers 
go  cautiously,  as  one  or  two  disastrous  accidents  to  engines 
using  this  fuel  would  indicate  that  handling  this  type  is  a 
little  bit  in  the  nature  of  ' '  monkeying  with  gunpowder. ' ' 

Illuminating  gas,  while  an  excellent  fuel,  is,  of  course,  only 
available  in  the  cities  and  large  towns,  and  natural  gas,  while 
it  is,  perhaps,  the  best  of  all  fuels,  is  only  found  in  certain 
sections  of  the  country. 

Producer  gas,  which  is  coming  to  the  front  so  rapidly  in 
this  country  as  a  power  gas,  is  obtained  from  the  products 
of  combustion  of  what  is  termed  "pea  authracite"  coal,  eora- 


bined  with  the  vapor  from  water,  together  with  a  certain 
quantity  of  air.  A  discussion  of  the  operation  and  the  possi- 
bilities of  the  producer  gas  system  would  have  to  be  made  the 
subject  of  a  paper  by  itself,  and  is  altogether  too  compre- 
hensive to  deal  with  within  the  scope  of  this  paper.  I  would 
simply  express  my  personal  conviction  that  in  this  country 
we  have  only  toiiched  the  fringe  of  the  development  of  this 
form  of  power,  and,  while  we  have  heard  a  great  deal  lately 
as  to  the  advantages  of  Niagara  power — particularly  in  this 
section— I  wish  to  put  myself  on  record  by  stating  that  I 
believe  it  will  be  found  eventually  impossible  to  compete  with 
producer  gas,  as  it  is  important  to  note  that  there  is  no 
known  fuel,  not  already  in  a  gaseous  form,  that  may  not  be 
converted  into  gas  through  the  agency  of  the  producer,  and 
if  we  are  to  follow  the  experiments  already  being  made  in 
some  of  the  older  countries,  it  is  only  a  question  of  time 
when  the  garbage  gathered  from  the  streets  of  our  large  cities, 
the  waste  products  from  many  of  our  large  industries,  that 
at  the  present  time  is  going  to  waste,  or  costing  many  thous- 
ands of  dollars  to  get  rid  of,  will  be  converted  into  useful 
energy  for  the  distribution  of  power  and  light  at  a  very  low 
cost. 

(To  be  continued  in  June  issue.) 


IRON  PAINTING  SCIENTIFICALLY  CONSIDERED. 

There  are  many  causes  of  the  rusting  of  iron.  It  may  be  pro- 
duced by  atmospheric  action  alone,  but  in  a  majority  of  cases 
galvanism  plays  a  large  part  in  the  destruction  of  the  metal. 
Long  experience  has  shown  how  rapidly  iron  nails  employed  in 
fastening  sheets  of  lead  and  copper  upon  roofs  are  destroyed, 
the  other,  the  electro-negative  metal,  remaining  comparatively 
unaffected.  The  electrolyte,  or  exciting  fluid,  which  by  acting 
on  the  iron  and  not  on  the  other  metal  or  by  acting  more  upon 
the  former  than  upon  the  latter,  causes  the  electric  current,  is 
either  actual  water  from  rain  or  snow  or  the  water  vapor  always 
present  in  the  atmosphere.  The  decomposition  of  the  water 
causes  the  liberation  of  oxygen  at  the  positive  pole,  which  is  the 
iron,  and  this  nascent  oxygen  rapidly  combines  with  the  iron. 
Now,  it  is  claimed  that  red  lead  is  an  excellent  material  for  pro- 
tecting iron  from  rust  and  electrical  action.  Unfortunately, 
howevei-,  red  lead  is  more  electro-negative  to  iron  than  either 
copper  or  lead.  Hence,  should  moisture  by  any  chance  get  be- 
tween the  red  lead  and  the  iron,  the  destruction  by  rust  is 
more  rapid  than  when  iron  is  in  contact  with  copper  or  lead. 
This  electro-chemical  action  is  at  the  same  time  strengthened 
by  the  purely  chemical  action  between  the  red  lead  and  the 
carbonic  acid  always  present  in  the  air,  an  action  which  con- 
verts the  red  lead  into  ceruse,  whereby  an  additional  quantity 
of  nascent  oxygen  is  set  free  to  rust  the  iron.  It  is  also  highly 
probable  that  the  carbonic  acid  has  an  independent  action  upon 
the  iron,  thereby  much  facilitating  its  oxidation.  It  must 
not  be  forgotten  that  every  porous  place  and  still  more  every 
crack  in  the  paint  becomes  sooner  or  later  an  entrance  for 
water  and  carbonic  acid.  A  good  oil  varnish  is  by  far  the 
best  protection  for  iron,  but  it  must,  of  course,  be  properly 
used.  Not  only  must  the  iron  be  scrupulously,  practically  and 
chemically  clean  and  dry  when  the  varnish  is  applied,  but  the 
covering  must  be  without  a  flaw.  Varnish  will  not  adhere  to 
greasy,  rusty,  or  wet  iron,  and  the  contraction  of  the  varnish 
on  drying  will  cause  minute  cracks  at  such  places  and  the  iron- 
destroying  gases  will  find  their  way  through  these  cracks  and 
get  between  the  iron  and  the  non-adherent  varnish.  Again, 
the  varnish  must  be  thoroughly  dry  before  the  iron  is  exposed 
to  the  weather.  The  varnish  may  be  colored  if  the  color  does 
not  interfere  with  the  strength,  continuity  and  elasticity  of 
the  protecting  skin,  but  is  best  dispensed  with. — Architectural 
Art. 


The  Berlin  Electric  Manufacturing  Company  had  an  inter- 
esting exhibit  at  the  Automobile  and  Sportsman  Exhibition, 
held  at  Montreal,  April  6th  to  13th.  A  feature  of  their 
exhibit  was  the  largest  dry  cell  battery  ever  made,  and  which 
was  the  subject  of  a  guessing  contest  as  to  its  amperage,  the 
successful  contestant  to  receive  one  barrel  of  dry  batteries.  The 
McGill  students  were  particularly  interested.  The  amperage  was 
422.  The  exhibit  was  under  the  direction  of  Mr.  E.  D.  Brand, 
manager  of  the  company,  assisted  by  Mr.  A.  G.  Crysdale. 
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The  Electricity  Inspection  Act 

As  Passed  by  the  Dominion  Parliament  Msvrch  7,  1907. 


riuporliiiit  jmiendiiicnts  were  Jiuidc  to  tlie  Electri- 
city Inspection  Act  before  it  was  finally  passed  by  the 
Dominion  Parliament  on  March  7th  last.  The  bill  as 
revised  is,  therefore,  printed  herewith  : 

His  Majesty,  by  and  with  the  advice  and  consent  of  the 
Senate  and  House  of  Commons  of  Canada,  enacts  as  follows: — 

SHORT  TITLE. 

1.  This  Act  may  be  cited  as  The  Electricity  Inspection  Act, 
1!M)7. 

INTERPRETATION. 

2.  Tn  tills  Act,  unless  the  context  otherwise  requires, — 

(;i)  "contractor"  means  any  person  undertaking  to  fur- 
nish electricity  to  any  purchaser  for  lighting  or  other 
purposes; 

(b)  "purchaser"  means  any  person  to  whom  electricity 
is  furnished ; 

(c)  "meter"  means  an  electric  meter,  and  includes  every 
kind  of  machine,  apparatus,  or  instrument  used  for 
measuring  the  quantity  of  electrical  energy  or  pressure 
furnished  to  the  purchaser; 

(d)  "purchaser's  terminals"  means  the  ends  of  the  elec- 
tric lines  or  conductors  situate  upon  the  purchaser's 
premises  at  which  the  supply  of  electricity  is  delivered 
from  the  service  lines; 

(e)  "Department"  means  the  Department  of  Inland 
Revenue ; 

(f)  "Minister"  means  the  Minister  of  Inland  Revenue; 

(g)  "inspector  means  an  inspector  appointed  under 
this  Act  by  the  Department; 

(h)  "frequency"  means  the  number  of  complete  periods 
or  cycles  per  second  of  the  alternating  current. 

UNIT  OK  .SUPPLY. 

3.  The  cornmcrcial  unit  of  su[)ply  of  electrical  energy  shall 
be  one  thousand  watt-hours,  or  the.  equivalent  thereof  in  ainiiere- 
hours  at  the  stated  voltage. 

4.  Before  commencing  to  give  a  su]>ply  of  electrical  energy 
to  any  purchaser  for  lighting  purposes  the  contractor  shall 
declare  in  writing  under  his  hand,  to  such  purchaser,  the  con- 
stant [)ressure,  and  if  from  an  alternating  current  source,  the 
frequency  at  which  he  proposes  to  supply  eiiergy  at  the  j)ur- 
chaser 's  terminals. 

(2)  The  variation  of  pressure,  and  in  the  case  of  alter- 
nating currents  the  frequency,  at  any  purchaser's  terminals, 
shall  not  under  any  conditions  of  the  supply  which  the  j)ur- 
chaser  is  entitled  to  receive,  nor  at  any  time,  exceed  4  ]ier 
cent,  from  the  declared  constant  pressure  or  frequency,  whether 
such  variation  is  due  to  the  resistance  of  the  service  lines  or 
apparatus  belonging  to  the  contractor,  or  to  any  action  or 
effect  produced  by  such  apparatus,  for  which  the  purchaser 
cannot  be  shown  to  be  responsible,  or  partly  to  a  variation  of 
pressure  in  the  distributing  mains  from  which  the  supply  is 
taken. 

(3)  The  contractor  shall  not  be  liable  for  any  variation  of 
pressure  caused  by  unavoidable  accident  to  the  generating  plant 
or  apparatus,  or  by  the  uncontrollable  condition  of  the  rlr 
uients. 

.").  The  contractor  shall  be  responsible  for  all  electric  lines, 
fittings  and  apparatus,  belonging  to  him  or  under  his  contrid 
up(ui  the  purchaser's  jjremises,  being  maintained  in  a  proper 
condition,  and  in  all  respects  fit  for  suiiplying  energy;  but  he 
shall  not  be  responsible  for  any  damages  arising  from  the  use 
of  the  electric  current  in  lines,  fittings  and  apparatus  not 
Ixdonging  to  liim  or  under  his  control. 

().  If  the  contractor  is  reasonably  satisfied,  after  making  all 
proper  examination  by  testing  or  otherwise,  that  at  some  part 
of  a  circuit  a  connection  with  the  earth  exists  of  such  resist- 
ance as  to  be  a  source  of  leakage,  and  that  such  connection 
does  not  exist  at  any  part  of  the  circuit  belonging  to  the  con- 
tractor, any  otiioer  of  the  contractor,  duly  authorized  by  him 
in  writing,  may,  for  the  purpose  of  discovering  whether  such 


connection  with  the  earth  exists  at  any  part  of  the  wires  upon 
any  purchaser's  premises,  at  all  reasonable  times,  after  giving 
one  hour's  notice  of  his  intention  to  do  so,  enter  such  premises 
and  disconnect  the  purchaser's  wires  from  the  service  lines, 
and  may  require  the  purcha.ser  to  permit  him  to  inspect  and 
test  the  wires  and  fittings  belonging  to  the  purchaser  and 
forming  part  of  the  circuit. 

7.  If.  ciri  such  inspection  and  testing,  the  officer  discovers 
that  a  connection  exists  between  the  purchaser's  wires  and 
the  earth,  and  that  such  connection  has  an  electrical  resistance 
of  less  than  five  thousand  ohms,  or  if  the  purcha.ser  does  not 
give  all  due  facilities  for  such  inspection  and  testing,  the  con- 
tractor shall  forthwith  discontinue  the  supply  of  energy  to  his 
premises,  giving  immediate  notice  of  .such  discontinuance  to 
the  purchaser,  and  shall  not  recommence  such  supply  until  he 
is  satisfied  that  such  connection  with  the  earth  has  been  re- 
moved. 

8.  If  any  purcha.ser  is  dissatisfied  with  the  action  of  the  con- 
tractor, either  as  to  the  mode  of  making  the  test  or  in  discon- 
tinuing the  supply  of  electricity  to  his  premi.ses,  the  wires 
and  fittings  of  such  purchaser  may,  on  his  application  to  the 
Department,  be  tested,  for  the  existence  of  such  connection 
with  the  earth,  by  an  inspector. 

9.  Any  officer  of  the  contractors  authorized  in  writing  by 
the  inspector  may,  for  the  purpose  of, — 

(a)  inspecting  their  electric  wires,  meters,  accumulators, 
fittings,  works,  and  apparatus  for  the  supply  of  elec- 
tricity ;  or 

(b)  ascertaining  the  quantity  of  electricity  consumed  or 
suj)plied ;  or 

(c)  removing  any  electric  wires,  meters,  accumidators,  fit- 
tings, works  and  apparatus  belonging  to  the  contrac- 
tors ;  or 

(d)  in  cases  where-.a  supply  of  electricity  is  no  longer 
recjuired  or  the  contractors  are  authorized  to  take  away 
and  cut  off  the  supply  of  electricity  from  any  premises, 
doing  as  little  damage  thereby  as  may  be, 

enter  at  all  reasonable  times  any  premises  to  which  electricity 
is  or  has  been  supplied  by  the  contractors. 

(2)  Such  officer  shall  repair  all  <lamage  caused  by  such 
entry,  inspection  or  removal. 

10.  Before  supplying  electricity  to  purchasers,  the  contrac- 
tor shall  obtain  from  the  Department,  or  from  an  officer  ap- 
pointed for  the  purpose,  a  certificate  of  registration  for  every 
generating  plant  owned  or  operated  by  the  contractor  in  any 
city,  town,  village  or  other  nuoiicipality,  and  shall  pay  the 
officer  issuing  such  certificate  the  fees  prescribed  by  the  Gov- 
ernor in  Council. 

(2)  Such  certificate  shall  expire  on  the  thirty-first  day  of 
March  in  each  year,  and  shall  be  renewable  from  year  to  year. 

OFFICERS. 

11.  The  tJovernor  in  Council  may  appoint  for  the  purposes 
of  this  Act  an  Electrical  Expert,  to  be  known  as  the  Chief 
Electrical  Engineer,  together  with  such  assistants  as  the  Head 
of  the  Department  may  from  time  to  time  deem  net-es.sary.  The 
Chief  Electrical  Engineer  shall,  under  the  direction  of  the 
Minister  of  Inlaml  Revenue,  have  the  custody  of  the  standards 
of  electrical  measure,  shall  conduct  all  comjiarisons.  verifica- 
tions and  other  operations  in  respect  of  such  standards  and 
other  electrical  measuring  instruments,  and  shall  have  the  gen- 
eral supervision  and  directiim  of  the  work  of  electric  inspec- 
tion throughout  Canada. 

(2)  No  person  shall  be  appointed  to  act  as  inspector  or 
Jissistant  inspector  until  he  has  passeil  a  qualifying  examina- 
tion in  electricity,  such  examination  to  be  held  by  a  board  of 
three  examiners,  composed  of  the  Chief  Electrical  Engineer  of 
the  Department,  who  shall  preside,  and  two  electrical  experts 
to  be  appointed  by  the  Governor  in  Council.  Nothing  herein 
contained  shall  affect  the  position  or  status  of  any  officer 
appointed  prior  to  the  passing  of  this  Act. 

(^)  Graduates  in  electrical  engineering  of  any  university 
in  Canada  may  be  appointed  without  p^.-^sing  the  qualifying 
examination. 
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(4)  No  insiieetor  shall  be  a  seller  of  electricity  or  electric 
meters,  or  be  employed  by  any  person  supplying  electricity  or 
meters. 

METERS. 

12.  The  amount  of  electrical  energy  supplied  by  a  contractor 
to  any  purchaser  under  this  Act,  or  the  electrical  quantity  con- 
tained in  such  supply,  shall,  if  the  purchaser  so  desires,  be 
ascertained  by  means  of  a  suitable  meter,  duly  certified  in 
accordance  with  regulations  established  under  the  authority 
of  this  Act. 

(2)  Whenever  a  reading  of  a  meter  is  taken  by  the  con- 
tractor for  the  purpose  of  establishing  a  charge  upon  the  pur- 
chaser, the  contractor  shall  cause  a  duplicate  of  such  reading 
to  be  left  with  the  purchaser. 

13.  No  electric  meter  shall  be  admitted  to  verification  in 
Canada  until  it  has  received  the  approval  of  the  Department. ' ' 

(2)  No  meter  shall  be  fixed  for  use  which  has  not  been  veri- 
fied and  stamped  as  hereinafter  provided. 

(3)  No  meter,  after  it  has  been  fixed  for  use,  shall  be  veri- 
fied or  stamped  by  any  person  except  by  the  inspector,  as 
herein  provided. 

14.  No  meter  shall  be  fixed  for  use  unless  it  plainly  indi- 
cates by  means  of  suitable  dials  the  amount  of  current  or 
energy  passing  to  the  purchaser's  wires. 

(2)  Every  meter  fixed  for  use  shall  have  the  maker's  num- 
ber, the  maximum  current  in  amperes,  the  limits  of  pressure, 
and,  if  for  alternating  currents,  the  limits  of  frequency  of 
alternations,  legibly  stamped  or  engraved  on  the  case  or  dial. 

15.  No  meter  shall  be  stamped  which  is  found  by  the  inspec- 
tor to  register  quantities  varying  from  the  legal  standard  of 
electricity  more  than  three  per  cent,  in  favor  of  either  the  con- 
tractor or  the  purchaser. 

16.  The  verification  of  each  meter  shall  be  attested  by  affix- 
ing or  impressing,  on  some  essential  part  thereof,  a  stamp  or 
mark  of  such  description  and  in  such  manner  as  is  directed 
by  regulations  made  by  the  Minister. 

17.  Within  twelve  months  after  the  expiration  of  five  years 
from  such  verification  and  stamping,  every  meter  shall  again 
be  verified  and  stamped. 

18.  No  meter  duly  stamped  as  aforesaid  shall  l)o  liable  to  be 
re-verified  or  re-stamped  within  a  i^eriod  of  five  years  from  the 
then  last  verification  or  re-verification  thereof,  unless  found 
incorrect  under  this  Act,  or  requiring  re-verification  by  lapse 
of  time  as  aforesaid. 

(2)  The  purchaser  or  the  contractor  may,  at  any  time,  at 
the  cost  of  the  party  in  fault,  require  the  verification  of  the 
meter  used. 

(3)  In  the  event  of  an  inspected  meter  being  found,  on  re- 
inspection,  to  vary  from  the  standard,  the  contractor  or  the 
purchaser,  as  the  case  may  be,  shall  only  be  entitled,  in  estimat- 
ing any  rebate,  to  the  gain  or  loss,  as  the  case  may  be,  which 
has  taken  place  during  the  three  months  immediately  prior  to 
such  re-inspection. 

19.  Every  purchaser  may  own  and  use,  for  determining  the 
amount  of  electrical  energy  consumed,  any  meter  which  has 
been  verified  and  stamped  as  aforesaid. 

20.  In  every  case  the  owner  shall  keep  the  meter  in  good 
repair,  and  sha^ll  be  responsible  for  the  due  inspection  and 
testing  thereof,  and,  except  as  herein  otherwise  provided,  shall 
pay  the  fee  lawfully  chargeable  for  such  insjjection,  and  shall 
be  liable  for  all  penalties  incurred  with  resjsect  to  such  meter. 

21.  The  verification  and  testing  of  meters  shall  be  performed 
in  accordance  with  the  provisions  of  this  Act  and  with  such 
further  regulations,  not  inconsistent  therewith,  as  are  made 
by  the  Minister. 

22.  The  contractor  shall  provide  electricity  and  N\iring  and 
all  other  reasonable  facilities  for  testing,  free  of  charge,  at 
such  places  as  are  agreed  upon  between  the  contractor  and  the 
Department. 

23.  If  any  dispute  arises  between  the  contractor  and  the  pur- 
chaser or  between  the  contractor  and  the  inspector,  respecting 
the  correctness  of  such  meter,  the  inspector  shall,  if  required 
by  any  person  dissatisfied,  refer  such  dispute  to  the  Department 
for  final  decision. 

(2)  During  the  testing  of  any  disputed  meter,  the  contrac- 
tor or  purchaser  may  be  present,  by  himself  or  his  agent 
authorized  in  writing;  and  twenty-four  hours'  notice  of  th^ 


test  shall  be  given  by  the  inspector  to  both  the  parties  inter- 
ested. 

GENERAL. 

24.  The  purchaser  may  at  any  time,  on  payment  of  a  fee  to 
be  fixed  by  the  Governor  in  Council,  call  on  an  inspector  to 
test  the  pressure  of  the  electricity  supplied  by  the  contractor, 
and  to  furnish  a  certificate  thereof. 

25.  The  inspector  shall  give  to  either  the  contractor  or  the 
purchaser,  or  to  both,  on  payment  of  the  proper  fee,  a  certi- 
ficate stating  the  result  of  his  test,  and  the  time  at  which  it 
was  made,  and  at  whose  instance,  and  any  other  particulars 
he  thinks  right  to  insert  for  the  information  and  guidance  of 
the  persons  concerned. 

(2)  Such  certificate  shall  be  prima  facie  evidence  of  the 
condition  of  the  meter  or  electrical  pressure  tested,  and  when 
more  such  certificates  than  one  are  issued,  the  proper  fee  shall 
be  paid  upon  each  certificate. 

26.  The  contractor  shall  at  all  times  keep  in  his  office,  in 
a  book  or  books,  the  names  and  addresses  of  purchasers  for 
the  time  being— which  book  or  books  shall  be  open  to  the  in- 
spector during  office  hours,  and  from  which  he  may  take  such 
extracts  as  he  thinks  fit. 

27.  The  fees  for  the  inspection  and  testing  of  purchasers' 
wires  and  the  testing  of  lamps  and  meters  and  other  electrical 
instruments  and  appliances  shall  be  determined  from  time  to 
time  by  the  Governor  in  Council  and  published  in  The  Canada 
Gazette,  and  such  fees  shall  be  regulated  so  that  they  will,  as 
nearly  as  may  be,  meet  the  cost  of  carrying  this  Act  into 
effect;  and  all  fees  received  under  this  Act  shall  be  accounted 
for  and  paid  to  the  Minister  of  Finance  and  Eeceiver-General 
and  in  such  manner  as  the  Minister  directs,  and  shall  form 
part  of  the  Consolidated  Eevenue  Fund  of  Canada. 

28.  The  Governor  in  Council  may  from  time  to  time  direct 
stamps  to  be  prepared  for  the  purposes  of  this  Act,  bearing 
such  device  as  he  thinks  proper,  and  may  defray  the  cost  thereof 
out  of  any  unappropriated  moneys  forming  part  of  the  Con- 
solidated Revenue  Fund  of  Canada. 

(2)  The  device  on  such  stamps  shall  express  the  value 
thereof,  that  is  to  say,  the  sum  at  which  they  shall  be  reckoned 
in  payment  of  the  fees  hereby  prescribed. 

29.  Separate  accounts  shall  be  kept  of  all  expenditures  in- 
curred and  of  all  fees  afid  duties  collected  and  received  under 
the  authority  of  this  Act;  and  a  correct  statement  thereof,  up 
to  the  thirty-first  day  of  March  then  last  past,  shall  be  yearly 
laid  before  Parliament  within  the  first  fifteen  days  of  the  then 
next  session  thereof. 

OFFENCES  AND  PENALTIES. 

30.  Every  contractor  who  makes  default  in  complying  with 
any  requij-emcnt,  as  to  supply,  of  sections  4  to  10,  both  inclu- 
sive, of  this  Act,  shall  be  liable  for  every  such  default  to  a 
penalty  not  exceeding  twenty  dollars  for  every  day  during 
which  such  default  continues. 

31.  Every  contractor  who  fails  at  any  time  to  keep  in  his 
office  a  book  or  books,  the  names  and  addresses  of  the  pur- 
chasers using  meters,  for  the  time  being  open  to  an  inspector 
during  office  hours,  from  which  the  inspector  may  take  such 
extracts  as  he  thinks  fit,  shall  incur  a  penalty  of  fifty  dollars. 

32.  Every  person  who,  except  under,  the  authority  of  this 
Act,  makes,  causes  or  jirocures  to  be  made,  or  knowingly  acts 
or  assists  in  making,  or  who  forges  or  counterfeits,  or  causes 
or  procures  to  be  forged  or  counterfeited,  or  knowingly  acts 
or  assists  in  the  forging  or  counterfeiting  any  stamp  or  mark 
used  for  the  stamping  or  marking  of  any  meter  under  this 
Act,  shall  incur  a  penalty  not  exceeding  two  hundred  dollars 
and  not  less  than  fifty  dollars. 

('2)  Every  person  who  knowingly  sells,  utters  or  disposes 
of,  lets,  lends  or  exposes  for  sale,  any  meter  with  such  forged 
stamp  or  mark  thereon,  shall,  for  every  such  offence,  incur  a 
penalty  not  exceeding  two  hundred  dollars  and  not  less  than 
twenty  dollars. 

(3)  All  meters  having  on  them  such  forged  or  counterfeited 
stamps  or  marks  shall  be  forfeited  and  destroyed. 

33.  Every  person  who  knowingly  repairs  or  alters,  or  causes 
to  be  repaired  or  altered,  or  knowingly  tampers  with  or  does 
any  other  act  in  relation  to  any  stamped  meter  or  to  the  wires 
leading  to  the  meters  so  as  to  cause  such  meter  to  register 
>vrongly,  or  who  prevents,  or  refuses  lawful  access  to  any  meter 
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in  his  possession  or  control,  or  obstructs  or  hinders  any  inspec- 
tion or  testing  authorized  by  this  Act,  shall  incur  a  penalty 
not  exceeding  one  hundred  dollars  and  not  less  than  fifty  dol- 
lars, and  shall  pay  the  fees  for  removing  and  testing,  and  the 
expense  of  purchasing  and  fixing  a  new  meter. 

(2)  The  payment  of  any  such  penalty  shall  not  exempt  the 
person  paying  it  from  liability  to  indictment  or  other  proceed- 
ing to  which  he  would  otherwise  be  liable,  or  deprive  any  other 
person  of  the  right  to  recover  damages  against  such  person 
for  any  loss  or  injury  sustained  by  such  act  or  default. 

34.  Every  person  who  knowingly  fixes  for  use,  or  causes  to 
be  fixed  for  use,  any  meter,  before  it  has  been  verified  and 
stamped  as  herein  required,  shall  incur  a  penalty  of  twenty- 
five  dollars  for  every  such  unverified  or  unstamped  meter. 

3.5.  Every  person,  other  than  the  inspector,  who,  when  the 
accuracy  of  any  motor  which  has  been  verified  and  sealed  under 
this  Act  is  in  dispute,  wilfully  breaks  or  causes  to  be  broken 
the  seal  of  that  meter,  shall  incur  a  penalty  of  twenty-five  dol- 
lars for  every  such  offence. 

(2)  The  contractor,  however,  after  giving  the  purchaser 
twenty-four  hours'  notice,  in  writing,  of  his  intention  so  to  do, 
may  break  the  seal  of  an  undisputed  meter  when  it  is  found 
necessary  to  disconnect  such  meter  from  the  service  line  for  re- 
adjustment or  repairs. 

36.  Every  inspector  who  stamps  any  meter  without  duly 
testing  and  finding  it  correct,  or  who  refuses  or  neglects,  with- 
out lawful  excuse,  for  three  days  after  being  required  under 
the  provisions  of  this  Act,  to  test  any  meter,  or  to  stamp  any 
motor  found  correct  on  being  so  tested,  or  who  neglects  to  per- 
form any  duty  imposed  upon  him  by  this  Act,  or  by  any  regu- 
lations made  under  the  authority  thereof,  shall  incur  a  penalty 
not  exceeding  fifty  dollars  and  not  less  than  ten  dollars,  and 
shall  be  liable  to  dismissal  from  office. 

37.  Every  person,  except  the  inspector  as  herein  provided, 
who  verifies  or  stamps,  or  causes  to  be  verified  or  stamped,  or 
who  issues  a  certificate  as  to  the  accuracy  or  condition  of  any 
meter  after  it  has  been  fixed  for  use  shall  incur  a  penalty  of 
twenty-five  dollars  for  every  meter  so  verified. 

38.  Every  person  who  violates  any  of  the  provisions  of  this 
Act,  or  of  any  regulations  establi.shod  under  this  Act,  or  who 
neglects  any  duty  imposed  on  him  by  this  Act,  or  by  any  such 
regulation,  for  which  violation  or  neglect  no  penalty  is  spe- 
cially herein  provided,  shall  incur  a  penalty  of  not  morp  than 
one  Imndrod  dollars. 

PROCEDURE. 

30.  All  penalties  imposed  by  this  Act  or  by  any  regulations 
made  thereunder  shall  be  recoverable  on  summary  conviction 
with  costs, — • 

(a)  if  the  penalty  does  not  exceed  twenty  dollars,  before 
any  justice  of  the  peace  for  the  district,  co\inty  or  place 
in  which  the  offence  was  committed;  and, 

(b)  if  the  penalty  exceeds  twenty  dollars,  before  any  two 
justices  of  the  peace. 

(2)  Such  penalties  may,  if  not  forthwith  paid,  bo  levied  by 
warrant  under  the  hand  and  seal  of  the  convicting  justice  or 
j\isticos,  who  may  award  any  imprisonment  to  which  the 
offender  is  liable. 

(3)  When  the  offender  is  a  corporation  any  process  or  other 
paper  required  by  Par  XV.  of  the  Criminal  Code  to  be  served 
upon  the  defendant  in  proceedings  under  that  Part  may  in 
such  case  be  served  upon  the  mayor,  or  chief  officer  of  such 
corporation,  or  upon  the  clerk  or  secretary  thereof. 

40.  No  action  or  prosecution  shall  be  brought  against  any 
person  for  any  fine  or  penalty  under  this  Act,  unless  it  is  com- 
menced within  six  months  after  the  offence  is  committed. 

41.  The  Governor  in  Council  may  establish  rules  and  regu- 
lations— 

(a)  for  the  testing  of  electric  light  lamps  for  illuminat- 
iiig  power; 

(b)  for  instituting  tests  to  detormino  what  stylo  or  make 
of  motor  shall  bo  used  to  measure  the  quantity  of  elec- 
trical energy  supplied ; 

(c)  for  determining  a  standard  or  standards  for  arc  light- 
ing; and 

(d)  such  other  regulations,  not  inconsistent  with  this  .\ct. 
as  are  necessary  for  giving  effect  to  its  provisions  and  for  de- 
claring its  true  intent  and  meaning  in  all  cases  of  doubt. 

REPEAT.. 

42.  The  Electric  Light  Tnspoction  .\ct.  chapter  88  of  the 
Pevised  Statutes,  1906,  is  hereby  repealed. 


NIAGARA  POWER  FOR  MUNICIPALITIES. 

The  term.s  of  a  contract  for  a  .supply  of  power 
amply  sufficient  to  fulfill  the  requirement.s  of  those 
municipalities  which  have  applied  up  to  date,  and 
with  provisions  for  any  future  demand,  have  been 
agreed  upon  between  the  Hydro-Electric  Power  Com- 
mission and  the  Ontario  Power  Company,  with  the 
exception  of  a  few  minor  details.  The  contract  has, 
of  course,  the  approval  of  the  CabiBet. 

The  contract  will  call  for  an  amount  up  to  25,000 
at  a  rate  of  $10.40  per  horse-power  per  annum,  24 
hours  a  day  during  the  whole  365.  If  that  amount  is 
exceeded,  then  the  price  of  the  whole  power  delivered 
is  brought  down  to  $10  a  horse-powr. 

The  following  are  among  the  more  important  pro- 
visions of  the  contract: 

A  minimum  amount  of  10,000  horse-power  to  be 
taken,  the  Commission  to  have  the  right  to  increase 
this  at  any  time  to  30,000  on  giving  thirty  days' 
notice,  and  to  secure  a  still  larger  supply  on  notice, 
the  time  of  which  will  be  specifically  stated  in  the 
agreement.  The  price  to  be  as  stated  in  the  forego- 
ing. 

The  duration  of  the  contract  to  be  for  ten  years, 
with  the  option  of  renewal  foj"  40  years,  or  as  long 
as  the  existing  agreements  betwee  the  company  and 
the  Niagara  Falls  Park  Commission  remain  in  force. 

The  current  is  to  be  alternating,  three-phase,  25 
cycle,  60,000  volts  at  the  transformer  station. 

Continuity  of  service  to  be  guaranteed  under  certain 
penalties. 

The  agreed  amount  of  power  is  to  be  kept  available 
for  the  use  of  the  Commission  at  all  times. 

Not  less  than  three-quarters  of  the  amount  of  power 
contracted  for  is  to  be  paid  for  by  monthly  payments. 
A  condition  in  this  connection  is  that  in  case  the 
actual  amount  taken  exceeds  the  three-quarters,  then 
the  basis  of  payment  shall  be  the  gross  amount  taken 
for  a  specified  twenty  consecutive  minutes  during  the 
liionth. 

The  power  is  to  be  measured  by  standard  in.stru- 
ments,  sealed  and  inspected  by  the  representatives  of 
the  contracting  parties. 

Finalh",  there  is  a  clause  vesting  in  the  Commission 
the  right  to  ])urehase  power  from  other  parties,  the 
ainount  ol"  wliicli  and  the  territory  to  be  served  there- 
by have  not  been  settled,  and  will  not  be,  of  course, 
until  further  demands  now  being  made  on  the  Com- 
mission for  the  supply  of  power,  but  not  yet  put  in 
concrete  form,  assume  that  shape. 

It  is  understood  the  Commission  will  shortly  call 
for  tenders  for  the  erection  of  poles  and  the  supply- 
ing and  stringing  of  wires  for  transmission  lines  from 
Niagara  Falls  and  also  for  the  construction  of  trans- 
former stations. 


The  contract  for  supplying  the  Light,  Heat  and  Power  Com- 
mittee of  Kingston  with  electric  meters  and  transformers  re- 
quired during  the  year  1907  has  been  awarded  to  the  Canadian 
(ioneral  Electric  Company. 

What  will  undoubtedly  be  the  largest  installation  of  steam 
superheaters  in  Canada  up  to  date  is  that  contracted  for  by 
the  Dominion  Iron  &  Steel  Company,  Sydney,  N.S.,  viz.,  thirty 
' '  Foster ' '  superheaters,  to  be  placed  under  eighteen  Babcock 
&  Wilcoxe  type,  and  twelve  Cahall  type  boilers  of  230  h.p.  each, 
a  total  of  7,500  h.p.  This  order  was  placed  in  the  hands  of 
Messrs.  Laurie  &  Lamb,  of  Montreal. 
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SUCCESSFUL  SCHOOL  OF  SCIENCE 
STUDENTS. 

The  names  of  the  successful  candidates  in  the  recent 
examinations  at  the  School  of  Practical  Science,  To- 
ronto, have  just  been  given  out.  The  list  is  a  long  one, 
showing  to  what  proportions  the  classes  have  grown. 
The  result  in  the  post-graduate  course  and  in  electri- 
cal and  mechanical  engineering  is  given  below: — 

Fourth  Tear  B.A.  Sc. 
Honors— E.  W.  Banting,  H.  H.  Betts,  W.  A.  M. 
Cooke,  N.  P.  F.  Death,  W.  Maclachlan.  A.  W.  McCon- 
nell,  J.  M.  Menzies,  W.  P.  Near,  H.  E.  Rothwell. 
Pass— J.  C.  Amer,  M.  H.  Baker,  M.  Bates,  H.  E. 
Brandon,  M.  E.  Brian,  A.  E.  K.  Bunnell,  E.  L. 
Cousins  (aggr.),  W.  N.  Daniels,  C.  S.  Dundass,  W.  S. 
Guest,  G.  B.  Hamilton,  J.  C.  Hartney,  S.  Hett,  R.  H. 
Hopkins,  C.  Johnston,  G.  R.  Jones,  T.  Jones,  A.  E. 
Jupp,  J.  L.  Lang,  K.  A.  Mackenzie,  B.  F.  Mitchell, 
W.  G.  Nicklin,  D.  G.  Park,  W.  B.  Porte,  R.  C.  Purser, 
N.  B.  Robertson,  C.  H.  Rogers,  O.  Rolfson,  R.  C.  Ross, 
J.  E.  Thompson,  "W.  H.  Young. 

Third  Year  Prizes. 

Mechanical  Engineering,  first  prize — H.  0.  Hill, 
donor  Standard  Silver  Company. 

Electrical  Engineering,  first  price — F.  R.  Ewart, 
donor  Noel  Marshall. 

Mechanical  and  Electrical  Engineering,  second 
prize — H.  Raine,  donor  Standard  Silver  Company. 

Mechanical  and  Electrical  Engineering. 

First  year — Honors — E.  G.  Arnes,  R.  A.  Campbell, 
H.  A.  Cooch,  W.  E.  Gorman,  T.  H.  Crosby,  R.  H. 
Cunningham,  A.  T.  Ferguson,  F.  T.  Fletcher,  C.  C. 
Flynn,  A.  D.  Grant,  C.  J.  Harper,  J.  Hemphill,  C.  R. 
Holmes,  C.  Hughes,  H.  Irwin,  G.  R.  Jardine,  J.  B. 
0.  Kemp,  W.  R,  Key,  C.  B.  Langmuir,  A.  E.  Lennox, 
C.  R.  McCoUum,  A.  A.  McCordick,  J.  E.  McDougal, 
A.  V.  Manson,  L.  S.  Odell,  W.  M.  Philip,  L.  T.  Rut- 
ledge,  R.  A.  Sara,  A.  Schlarbaum,  C.  E.  Schwenger, 
F.  C.  White,  L.  Z.  Wilson.  Pass— J.  N.  Agnew,  W. 
H.  Barry,  E.  R.  Birchard,  W.  D  Black,  F.  J. 
Blair,  C.  Blizard,  G.  H.  Bowen,  J.  Burns, 
W.  M.  Carlyle,  R.  B.  Cockburn,  N.  S.  Gumming,  C. 
N.  Danks,  H.  W.  Davis,  W.  P.  Derham,  G.  A.  Fargey, 
T.  E.  Freeman,  E.  R.  Frost,  M.  B.  Glazier,  H.  C. 
Goodling,  V.  F.  Gourlay,  F.  G.  Hagerman,  F.  C. 
Hatch,  A.  Hill,  A.  E.  Holmes,  J.  Isbister,  F.  P.  Jackes, 
E.  A.  Jamieson,  T.  H.  Kettle,  A.  W.  Lamont,  D.  D. 
McAlpine,  R.  J.  McCuaig,  W.  G.  Mackintosh,  J.  B. 
Macdonald,  E.  D.  McFarlane,  J.  MacLean,  N.  H. 
Manning,  P.  E.  Mills,  G.  Morton,  J.  C.  Nash,  E.  H. 
Niebel,  C.  J.  Porter,  G.  B.  Rose,  I.  S.  Rudy,  M.  W. 
Sparling,  J.  D.  Stewart,  S.  Stroud,  K.  B.  Sylvester, 
E.  A.  Thompson,  C.  W.  Train,  A.  G.  Trees,  W.  G. 
Turnbull,  A.  R.  Whitelaw,  G.  Woodley. 

Second  year — Honors — O.  F.  Adams,  S.  E.  Annis, 
P.  H.  Buchan,  H.  Coyne,  G.  S.  Gear,  C.  L.  Gulley, 
A.  N.  Hunter,  L.  N.  M.  Leslie,  G.  McLeod,  F.  H. 
Moody,  W.  P.  Murray,  N.  H.  Reesor,  J.  W.  R.  Taylor, 
V.  C.  Thomas,  B.  Waugh,  F.  D.  Wilson,  R.  Young. 
Pass — H.  T.  Acres,  L.  F.  Allen,  H.  V.  Armstrong, 
H.  C.  Barber,  R.  D.  S.  Beckstedt,  R.  E.  Beith,  A.  M. 
Bitzer,  G.  E.  Black,  H.  F.  Bowes,  J.  H.  Brace,  E.  I. 
Brown,  C.  E.  Brown,  N.  A.  Campbell,  G.  Challen,  J. 
Darroch,  W.  H.  Delaye,  H.  C.  Doorly,  G.  C.  Francis, 
J.  W.  Haekner,  F.  L.  Haviland,  S.  B.  Her,  W.  C. 


Kilip,  W.  S.  King,  J.  B.  Lawrence,  F.  C.  Lewis,  H.  R. 
Lynar,  J.  E.  Malone,  E.  D.  Monk,  J.  H.  Morice,  F. 
E.  H.  Mowbray,  S.  Murray,  V.  J.  O'Donnell,  W.  D. 

0.  O'Grady,  M.  Pivnick,  C.  F.  Publow,  A.  H.  Qua, 
H.  A.  Ricker,  R.  C.  Robinson,  D.  Ross,  H.  F.  Shearer, 
J.  J.  Spence,  G.  E.  Squire,  R.  H.  Starr,  A.  W.  J. 
Stewart,  J.  St.  Lawrence,  A.  D.  Sword,  C.  P.  Van- 
Norman,  W.  J.  C.  Webster,  R.  M.  Wedlake,  R.  P. 
Weir,  W.  J.  White. 

Third  year— Honors— F.  G.  Allen,  H.  D.  Bowman, 
C.  B.  Connell,  R.  S.  Davis,  F.  R.  Ewart,  R.  O.  Hill, 
C.  H.  Hutton,  L.  G.  Ireland,  E.  W.  Kay,  D.  J.  Mc- 
Gugan,  F.  E.  Prochnow,  J.  F.  Procunier,  H.  Raine,  A. 

C.  Spencer,  J.  L.  Stiver,  A.  R.  Zimmer.  Pass— W.  S. 
Grady,  J.  H.  Caster,  G.  P.  Coulter,  S.  D.  Evans,  C. 
S.  Grasett,  K.  Hall,  R.  A.  Hare,  E.  W.  Hyman, 

D.  F.  Keith,  A.  D.  LePan,  J.  A.  D.  McCurdy,  A.  H. 
Mcintosh,  F.  W.  McNeill,  S.  A.  Marshall,  H.  V.  May- 
nard,  J.  B.  Minns,  J.  D.  Murray,  J.  J.  O  'Sullivan,  H. 
A.  Percy,  G.  E.  Quanee,  C.  W.  B.  Richardson,  E.  R. 
Smithrim,  G.  S.  Stewart,  0.  R.  Thomson,  A.  F.  Wil- 
son, M.  H.  Woods,  J.  Young. 

SUPPEMENTAL  EXAMINATIONS. 
First  Year  Subjects: 

Electricity  and  Magnetism — H.  E.  Rothwell,  R.  H. 
Douglas,  F.  K.  Harris,  K.  D.  Marlatt,  C.  E.  Webb, 
H.  V.  Armstrong,  R.  D.  S.  Beckstedt. 

Electric  Circuits — F.  K.  Harris,  M.  E.  Nasmith, 
H.  C.  Maguire,  H.  V.  Armstrong,  H.  C.  Barber,  E. 

1.  Brown,  R.  H.  Hall,  PI.  R.  Lynar,  J.  H.  Moriee,  S. 
Murray,  R.  C.  Robinson,  R.  H.  Starr,  C,  P.  Van  Nor- 
man, W.  J.  C.  Webster,  W.  J.  White. 

Practical  Electricity — G.  E.  Black. 
Second  Year  Subjects: 

Practical  Electricity— J.  A.  D.  McCurdy,  J.  J. 
0 'Sullivan,  D.  H.  C.  Mason. 

Electricity — C.  C.  Bothwell,  G.  A.  Dawson,  J.  J. 
0 'Sullivan,  E.  R.  Smithrim,  A.  F.  Wilson. 
Third  Year  Subjects: 

Alternating  Current — A.  E.  Uren. 

Hydraulics— E.  D.  O'Brien,  W.  N  McLean. 

Electricity — F.  Alport. 

There  is  a  long  list  of  students  to  take  supplemen- 
tals. 


THE  ROBB  COMPANY  PROSPEROUS. 

The  Robb  Engineeiing  Co.  have  recently  received  the  follow- 
ing orders  :  Sydney  &  Glace  3ay  Ry.  Co.,  Sydney,  C.  B.,  cne 
18  in.  &  26  in.  X  12  in.  Robb- Armstrong  vertical  enclosed  engine 
for  D.C.  to  250  K.W.  generator,  t-peed  350  ;  two  250  H.P.  72  in. 
X  18  ft.  return  tubular  boilers  ;  one  500  H.P.  Robb  feed  water 
heater  steam  separator.  Brockville  Light  &  Power  Co.,  Brock- 
ville,  Ont.,  one  72  in.  x  18  ft.  return  tubular  boiler.  Alberta 
Portland  Cement  Co.,  Calgary  Alta.,  one  21  in.  &  40  in.  x  24  in. 
Robb-Armstrong  cross  compound  Corliss  engine  direct  connect- 
ed to  500  K.W.  generator  at  150  r.p.m.  Venderbeek  &  Sons, 
Jersey  City,  N.J.,  for  Millerton,  N.B.,  one  14  in.  x  14  in.  Robb- 
Armstrong  engine  on  skids  ;  one  72  in.  x  16  ft  return  tubular 
boiler  with  castings  for  Dutch  oven  ;  one  smoke-stack  50  ft.  x 
34  in.  X  10  guage  ;  one  duplex  steam  pump  7  in.  x  4''2  in-  x  7  in. 
for  fire  purposes  ;  one  complete  rotary  mill  ;  one  comple'.e  lath 
mill.  Town  of  Truro,  N.S.,  one  150  H.P.  Robb-Mumford  water 
tube  boiler  ;  one  duplex  feed  pump  ;  one  Robb  feed  water  heat- 
er. Intercolonial  Ry.,  Moncton,  N.B.,  three  100  H.P.  Robb- 
Mumford  boilers.  McKenzie,  Mann  &  Co.,  Toronto,  Ont.,  one 
17  ill.  X  20  in.  Robb-Armstrong  engine  direct  connected  to  200 
K.W.  generator  ;  one  10  in.  x  10  in.  vertical  engine,  belted  ;  two 
67  in.  X  18  ft.  return  tubular  boilers  ;  one  250  H.P.  Robb  feed 
water  heater  ;  one  6  in.  x  4  in.  x  6  in.  Duplex  feed  pump  ;  one  10 
in.  x  7  in.  X  12  in.  Duplex  feed  pump  for  fire  purposes. 
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f    QUESTIONS  AND  ANSWERS  | 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum* 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain' 

ing  to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  he  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tioubic  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Alxmt  how  much  power  can  an 
av(>ragp  man  exert? 

Answer. — Raiikine  has  prepared  considerable  data 
on  this  subject,  and  his  taWes  coveriiifz;  worlc  done 
ajiaiiist  the  force  of  gravity  show  that  an  ordinary 
man  raising  liis  own  weight  up  a  stair  or  ladder  will 
exert  2,088,000  foot  pounds  per  day  of  eight  hours, 
which  is  equivalent  to  4,350  foot  pounds  per  minute, 
or  about  .132  hor.se-power.  This  is  apparently  the 
maximum  amount  covering  a  long  period  of  time, 
though  the  data  also  includes  the  statement  that  in 
luriiiiig  a  crank  or  winch  for  a  ])eriod  of  two  minutes. 
17.280  foot  pounds  per  minute  has  been  exerted,  which 
is  a* little  over  one-half  horse-power.  The  data  in 
connection  with  the  horizontal  transportation  of 
weights  shows  higher  results  than  the  above,  but  can- 
not be  considered  of  value. 


Question  No.  2. — I  woukl  like  to  know  how  many 
ampere  turns  of  No.  24  D.C.C.  wire  B.  &  S.  gauge  it 
would  take  to  wind  the  shunt  coils  on  the  cut-out  side 
of  a  Thomson  Canadian  (icncral  Electric  Company 
series  arc  lamp. 

Answer. — Data  in  connection  with  such  sub.iects  is 
not  usually  made  {)ul)lic.  though  possibly  you  miglit 
be  able  to  get  the  information  desired  by  writing 
direct  to  tlic  i)arties  from  whom  you  purchased  tlic 
lamp.  You  will  [)robably  be  given  information  as  to 
the  number  of  turns,  and  this  will  be  sufficient  for 
your  piirpose.  The  current  through  the  coil,  and 
hence  the  ampere  turns,  will  vary  of  course  with  the 
arc  voltage,  which  is  naturally  the  voltage  across  the 
terminals  of  the  shunt  coils. 


Question  No.  3. — Ilow  nnich  current  will  flow  from 
an  alternating  current  generator  on  short  circuit? 
We  are  installing  some  automatic  oil  switches,  and  T 
want  to  find  out  how  much  current  tliey  will  have  to 
i)reak  in  the  event  of  a  bad  short  circuit  close  to  the 
station. 

Answer. — It  is  generally  supposed  that  an  alter- 
nating current  generator  on  short  circuit  will  give  a 
maximum  of  from  three  to  four  times  its  full  load 
current.  This  apparent  limit  is  due  to  the  strong  re- 
acti(m  which  the  short-circuited  coils  have  upon  the 
fields.  Generally  speaking,  however,  a  considerably 
greater  current  than  the  above  will  flow  at  the  instant 
the  short  circuit  occurs.  Imt  this  will  rapidly  diminish 
until  the  normal  c(mtinuons  point  is  reached.  One 
advantage  of  the  time  limit  circuit  breaker  is  that 
the  moment  of  opening  can  be  made  to  occur  at  any 
desired  interval  after  the  short  circuit  comes  on  the 
line,  and  hence  the  breaking  contacts  are  not  so 


scvcrrly  liixi'd  'I'lif  cliiii-fii-tfr  ot  your  generator  or 
generators  will  have  a  great  deal  to  do  with  the 
amount  of  current  which  will  flow  at  the  instant  of 
short  circuit.  For  instance,  owing  to  the  character  of 
the  metal  used  in  the  revolving  fields  of  the  Niagara 
generators,  a  current  of  approximately  twelve  times 
full  load  current  will  flow  at  the  instant  of  short  cir- 
111  it.  If  the  manufacturer  who  is  suf)plying  the  oil 
switches  knows  the  characteristics  of  your  generator, 
he  will  no  doubt  be  able  to  .supply  you  with  an  article 
capable  of  performing  the  required  work.  Usually 
an  oil  switch  which  is  of  sufficient  size  to  carry  the 
full  load  current  of  the  generator  continuously  will 
l)e  ca[)able  of  opening  the  circuit  under  almost  any 
condition  unless  there  are  a  considerable  number  of 
machines  riiTining  in  |)arallel. 


Question  No.  4. — When  tlie  efficiency  of  a  storage 
battery  is  spoken  of.  what  floes  this  mean,  or  what 
should  it  mean,  and  how  is  the  efficiency  best  mea.s- 
II red  ? 

Answer. — Sometimes  storage  batteries  are  .said  to 
have  an  efficiency  of  eighty -five  per  cent.,  and,  while 
this  is  true  from  one  standpoint,  it  does  not  tell  the 
complete  story.  If  we  take  a  battery  of  reputable 
make,  we  can  deliver  into  it,  say  one  hundred  kilowatt- 
hours,  and  if  this  particulary  battery  has  an  efficiency 
of  eighty-five  per  cent.,  as  above  mentioned,  we  will 
have  actually  stored  in  the  battery  at  the  end  of  the 
charge  eighty-five  k.w.h.,  but  the  fact  must  be 
be  overlooked  that  in  order  to  utilize  this  stored 
energy  it  must  be  taken  out  of  the  battery  again, 
during  which  operation  there  is  another  loss  of  fif- 
teen per  cent.,  so  that  of  the  original  <me  hundred 
Is.w.h.  which  we  put  into  the  battery,  we  can  only 
take  out  and  use  approximately  seventy-two.  There- 
fore the  efficiency  of  the  battery  should  be  spoken 
of  as  seventy-two  per  cent  .  It  is  usual  to  install  two 
integrating  wattmeters,  for  the  juirpose  of  not  only 
measuring  the  efficiency,  but  also  for  showing  to  what 
extent  the  battery  is  being  worked.  These  wattmeters 
have  the  shunts  permanently  connected  acro.ss  the  bus 
bars,  the  shunt  of  one  meter  being  reversed,  and  the 
fields  are  in  series  with  one  bus  bar.  Tlence  one 
meter  will  go  forward  and  the  other  backward  on 
charge,  while  on  discharge  the  condition  is  reversed. 
On  the  dial  of  each  jncter.  however,  there  is  a  latch 
arrangement,  so  that  the  metei*s  records  in  one  din^c- 
tion  only,  therefore  on  charge  one  meter  will  record, 
and  on  discharge  th<'  other  dial  is  movi^d.  The  lattdi 
arrangement  prevents  the  dials  from  running  back- 
ward. A  combination  reading  of  the  two  meters  will 
show  the  total  energy  put  into  the  battery  and  the 
total  en"rgy  taken  out.  whii-b,  id"  couinc.  will  give  the 
efificiency. 

The  small  son  of  an  electrician  was  spending  his  first  sum- 
iiuT  in  the  country,  at  the  home  of  his  prantlparents.  One 
morning,  while  playing  in  the  garden,  he  found  a  small  yel- 
low "bug,"  and  as  his  grandfather  had  promised  to  take 
liim  fishing  that  afternoon,  he  decided  to  catch  it  to  use  as 
bait.  A  few  seconds  later  a  most  astonishing  commotion,  con- 
sidering the  size  of  the  cause  thereof,  arose  in  the  garden, 
anil  grandmother  hurried  out  from  the  house. 

''Why,  what  is  the  matter,  child?"  she  asked,  taking  the 
little  fellow  in  her  arms. 

He  raised  a  tear-stained  face. 

' '  I  dnii 't  know, ' '  was  the  reply.  ' '  I  was  catching  a  pretty 
yellow  bug,  an'  must  have  touch  a  live  wire." 
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ELECTRIC   WORK  IN  TORONTO. 

The  electrical  department  of  the  Canadian  Fire  Un- 
derwriters'  Association,  in  charge  of  Mr.  H.  F.  Strick- 
land, chief  inspector,  last  month  issued  Bulletin  No. 
10,  for  the  purpose  of  notifying  the  electrical  trade 
and  other  parties  interested  of  certain  points  in  con- 
nection with  the  observance  of  rules  which  are  more 
or  less  disregarded.  In  this  connection  it  may  be 
stated  that  the  object  in  standardizing  all  details  is 
to  place  all  contractors  on  an  even  footing,  so  that 
those  who  figure  on  standard  material  will  not  be 
obliged  to  meet  the  competition  of  contractors  who 
always  seek  to  substitute  something  which  is  not 
strictly  in  accordance  with  the  requirements. 

Bulletin  No.  10  covers  the  following  points : 
Grounding  Clamps. 

Owing  to  the  fact  that  no  standard  grounding  clamp  has 
been  adopted,  and  as  there  is  always  a  class  of  wiremen  seek- 
ing the  cheapest  method  of  complying  with  a  requirement,  it 
has  been  found  necessary  to  adopt  a  standard  for  all  parties 
alike.  We  therefore  beg  to  notify  electrical  contractors  that 
grounding  must  be  done  in  all  cases  through  the  medium  of 
approved  grounding  clamps,  and  that  other  than  the  standard 
grounding  clamps  will  positively  not  be  accepted,  and  the 
inspectors  have  been  notified  not  to  issue  certificates  of 
approval  on  any  installation  that  is  not  grounded  through  the 
medium  of  grounding  clamps  and  No.  8  copper  wire.  Where 
loricated  pipe  is  used  it  is  necessary  to  clean  the  enamel  off 
the  pipe  before  attaching  the  clamp,  and  for  service  pipe  it 
is  recommended  that  only  galvanized  conduit  be  used. 

Extract  from  National  Code,  1906. 
' '  In  connecting  a  ground  wire  to  a  piping  system,  the  wire 
should  be  sweated  into  a  lug  attached  to  an  apjjroved  clamp, 
and  the  clamp  firmly  bolted  to  the  water  pipe  after  all  rust 
and  scale  have  been  removed. ' ' 

Meter  Boards. 

Owing  to  the  unsatisfactory  manner  in  which  some  con- 
tractors leave  the  service  connections,  we  beg  to  notify  par- 
ties interested  that  final  certificates  will  not  be  issued  until 
the  wiring,  switches  and  meter  loops  have  been  left  properly 
finished,  together  with  a  proper  meter  board  covered  with 
heavy  asbestos  card.  It  is  recommended  that  all  meter  boards 
be  provided  with  a  hardwood  enclosure  lined  in  a  similar  man- 
ner. 

Service  Switches. 
Under  no  conditions  are  service  switches  to  be  less  than  25 
ampere  capacity,  and  must  be  approved  switches  with  approved 
washers  and  substantially  constructed.    This  is  a  provision  of 
the  new  code,  which  will  be  printed  in  June  ne±t. 

Outlet  Boxes. 

On  and  after  May  1st  next,  no  wiring  will  be  accepted  where 
appro\'ed  outlet  boxes  are  not  provided.  This  is  a  provision 
which  is  recommended  in  the  new  Code,  which  will  be  printed 
in  June,  aiid  will  be  enforced  by  the  Association  in  the  City 
of  Toronto.  Samples  of  these  boxes  are  to  be  seen  at  the 
electrical  department  of  the  underwriters.  In  cases  where  it 
is  impracticable  to  install  outlet  boxes,  they  may  be  omitted 
by  permission  in  writing  from  the  department  having  jurisdic- 
tion. The  boxes  to  be  used  on  these  installations  must  conform 
to  the  requirements  of  the  association,  and  none  others  will 
be  accepted.  The  requirements  are,  that  at  the  point  where 
the  wires  enter  the  box  they  must  be  provided  with  an  insulat- 
ing bushing,  secured  in  <  such  a  manner  that  it  cannot  be  re- 
moved, and  that  from  this  point  to  the  last  insulator  the 
wires  must  be  enclosed  in  the  same  manner  as  at  the  present 
time,  and  the  box  must  be  so  constructed  that  it  will  be  effectu- 
ally insulated  from  the  gas  pipe  with  an  insulating  ring  of 
wood  fibre  or  porcelain,  not  less  than  3-16  inch  in  thickness, 
and  must  be  constructed  so  that  all  openings,  other  than  those 
in  use,  will  be  effectually  closed.  This  box  may  be  also  con- 
structed in  such  a  manner  that  circular  loom  will  enter  the 
same  so  that  it  cannot  be  readily  pulled  out  or  pushed  back, 
in  which  case  the  porcelain  bushing  will  not  be  required.  Con- 
tractors and  others  using  outlet  boxes  are  advised  to  submit 


the  style  which  they  propose  to  use  and  have  them  approved. 
Combination  boxes  must  be  insulated  from  the  gas  pipe  by 
approved  bushings  that  cannot  be  removed  when  installed. 

Lining  to  Cut-Out  Cabinets. 
All  cut-out  cabinets  should  be  lined  with  fireproof  insulat- 
ing materia],  irrespective  of  the  class  of  cut-out  it  is  to  con- 
tain; asbestos  must  be  heavy  card,  and  not  thin  paper,  which 
is  sometimes  employed  for  this  purpose. 

Extract  prom  National  Code,  1905. 
"  Material.— Cabinets  must  be  substantially  constructed  of 
non-combustible,  non-absorptive  material,  or  of  wood.  When 
wood  is  used  the  inside  of  the  cabinet  must  be  completely  lined 
with  a  non-combustible  insulating  material.  Slate  or  marble 
at  least  one-quarter  inch  in  thickness,  is  strongly  recommended 
for  such  lining,  but,  except  with  metal  conduit  systems  asbes- 
tos board  at  least  one-eighth  inch  in  thickness  may  be  used  in 
dry  places  if  firmly  secured  by  shellac  and  tacks. 

With  metal  conduit  systems,  the  lining  of  either  the  box 
or  the  gutter  may  be  of  one-sixteenth  inch  galvanized,  painted 
or  enameled  iron,  or  preferably  one-quarter  inch  slate  or 
marble. ' ' 


STATIONARY  ENGINEERS'  CERTIFICATES. 

The  Legislature  of  Ontario  at  its  recent  session 
passed  an  Act  respecting  stationary  engineers  in 
which  engineers  and  employers  are  alike  interested. 
Briefly  stated,  its  provisions  are  that,  after  the  first 
day  of  July,  1908,  no  engineer  will  be  allowed  to  oper- 
ate or  have  charge  of  a  stationary  steam  plant  of  50 
horse-power  or  upwards  who  does  not  hold  a  Govern- 
ment certificate.  There  are  three  classes  of  engineers 
to  whom  certificates  will  be  granted  without  the  appli- 
cant having  to  undergo  an  examination,  first  those 
who,  on  the  20th  of  April,  1907  (the  date  on' which 
the  Act  was  passed),  held  certificates  from  an  associa- 
tion of  stationary  engineers  in  Ontario,  or  a  marine 
or  locomotive  engineer's  certificate;  second,  engineers 
who,  on  the  above  date,  were  in  charge  of  a  plant  of 
25  horse-power  or  over  in  Ontario;  third,  engineers 
who  had  at  any  time  previous  to  the  passing  of  this 
Act  not  less  than  two  years'  experience  in  the  opera- 
tion of  such  a  plant  in  the  province.  Those  who  can- 
not qualify  as  above  will  have  to  pass  the  examina- 
tions which  will  hereafter  be  prescribed  by  the  Board 
of  Examiners. 

Those  interested  may  obtain  a  copy  of  the  Act  and 
application  forms  for  certificates  by  addressing  The 
Secretary,  Department  of  Agriculture,  Toronto. 

AN   AMMONIA  PLANT. 

Mr.  Geo.  L.  Oill,  manager  of  the  Light,  Heat  & 
Power  Department  of  the  City  of  St.  TJiomas,  writes 
The  Electrical  News  as  follows:  "The  City  Coun- 
cil is  considering  the  advisability  of  installing  an 
ammonia  concentrator,  but  as  yet  have  not  decided 
definitely.  They  are  gathering  data.  The  liquor  is 
at  present  running  to  waste  in  the  city  sewer,  and 
we  believe,  a  saving  of  from  one  thousand  to  twelve 
hundred  dollars  per  year  can  be  made  from  the  pre- 
sent amount  of  coal  carbonized." 


Mr.  Hugh  B.  Morris,  electrical  engineer  and  contractor, 
Montreal,  has  secured  the  electrical  contracts  for  McGill  Uni- 
versity and  the  H.  B.  Martin  Company's  abattoir. 

The  City  Council  of  Winnipeg  last  month  accepted  the  tender 
of  the  Canadian  Westinghouse  Company,  of  Hamilton,  for  200 
arc  lamps,  200  cut-outs,  two  regulating  transformers,  switch- 
board and  lighting  arresters  for  the  street  lighting  system.  The 
price  is  $8,095.  , 
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Simultaneous  Telephone  and  TelegrapK 


Bv  Frank  M.  Sloi  (;n  ano  M.  E.  Tavi.ok. 


For  a  long  time  the  first  expense  for  apparatus  used 
for  simultaneous  telephone  and  telegraph  service  re- 
tarded commercial  recognition  of  its  industrial  value, 
due  to  the  fact  that  expensive  and  complicated  equip- 
ment had  been  supposed  necessary  for  its  operation, 
besides  the  results  were  very  uncertain.  Long  and 
careful  study,  with  practical  results,  have,  however, 
within  the  last  few  years  placed  simultaneous  tele- 
phone and  telegraph  in  such  harmony  that  all  of  the 
larger  long  distance  toll  companies  are  adopting  it  on 
account  of  the  large  revenue,  which  can  be  secured 
with  a  very  small  extra  expense  by  leasing  the  wires 
for  telegraph  service  to  parties  desiring  the  same,  such 
as  brokers,  newspapers,  etc. 

In  taking  up  this  subject  the  writers  have  decided 
to  discuss  only  the  practical  methods  such  as  have 
been  used  under  service  conditions  with  good  results ; 
also  to  give  briefly  the  different  methods  by  which 
these  results  may  be  obtained,  and  as  far  as  possible 


are  so  wound  that  a  middle  tap  can  be  brought  out 
of  the  winding  and  which  is  connected  to  the  tele- 
graph instruments  through  battery  to  ground. 

These  coils  may  be  made  up  in  the  same  manner  as 
a  repeating  coil,  or  for  cheaper  installations,  the  two 
coils  of  an  ordinary  ringer  will  suffice,  care  being 
taken  to  have  them  of  sufficient  resistance  as  not  to 
cut  down  the  telephonic  transmission  to  a  very  great 
extent.  However,  it  is  never  good  practice  to  have 
them  wound  too  high,  because  it  will  then  be  necessary 
to  use  an  extremely  high  voltage  to  operate  the  tele- 
graph relay  at  the  distant  point.  Coils  having  a  closed 
magnetic  circuit  are  best  for  this  purpose,  as  when 
wound  to  only  a  moderate  resitance  they  still  offer 
a  high  impedance  to  voice  currents  as  before  stated, 
permitting  a  low  voltage  to  be  used  for  telegraphing. 

It  will  also  be  noticed  in  Fig.  2  that  condensers 
Kl  and  K2  are  cut  in  on  each  side  of  the  circuit  be- 
tween the  line  jacks  and  impedance  coils,  and  serves 


Figure  i — Toll  Line  Circuit. 
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XOH-  LINE. 


Figure  2 — Arranuini;  Toll  Line  for  Simplex  Telegraph  Service. 


explain  the  advantages  and  disadvtanges  of  the  several 
methods  which  may  be  divided  into  two  systems — 
simplex  and  composite. 

Simplex  systems  are  based  on  the  Wheatstone's 
bridge  principle,  and  are  capable  of  rendering  only 
one  telegraph  circuit  from  one  metallic  line,  while  the 
composite  systems  are  based  on  the  different  effects 
which  the  alternating  current  has  on  condensers  and 
impedance  coils,  and  provides  for  two  complete  tele- 
graph circuits  over  the  same  metallic  line. 

"We  will  first  take  up  the  simplex  system,  as  it  is  the 
simplest  and  the  first  that  was  used  to  any  great  ex- 
tent. It  will  be  necessary  to  subdivide  this  method 
into  the  impedance  and  repeating  coil  systems,  either 
of  which  have  their  own  advantages. 

Figure  1  shows  a  toll  line  wliich  represents  the 
natural  condition  of  any  toll  circuit  as  it  exists  be- 
tween two  exchanges  described  as  A  and  B. 

The  first  step  in  cutting  in  a  telegraph  circuit  by 
the  impedance  simplex  method  without  interfering 
with  the  telephonic  use  of  this  line  is  clearly  shown  in 
Figure  2,  in  wliich  it  will  be  noted  that  an  impedance 
coil  is  cut  in  at  each  (muI  of  the  line,  CI  and  C2.  These 
coils  do  not  cut  down  llie  transmission  of  speech  to  any 
noticeable  extent  for  the  reason  that  they  offer  a  high 
impedance  to  the  high  frequency  voice  currents,  and 


the  purpose  of  keeping  the  telegraph  current  from 
passing  over  the  local  subscribers'  line  which  is  liable 
to  grounds  and  crosses,  which  would  seriously  inter- 
fere with  telegraph  service. 

As  these  condensers  are  intended  to  allow  the  voice 
and  ringing  currents  to  pass  through  without  diminu- 
tion, it  is  important  that  they  be  of  a  moderately 
high  capacity,  say,  four  m.  f.  These  condensers  can 
most  easily  be  procured  of  a  capacity  of  two  m.  f., 
and  if  these  are  used  it  will  be  necessary  to  use  two 
condensers  instead  of  the  single  four  m.  f..  and  the 
same  results  will  be  obtained. 

The  advantage  claimed  for  the  impedance  coil  sys- 
tem is  the  small  cutting  down  of  telephone  transmis- 
sion and  the  good  ringing  results,  so  long  as  the  line 
and  all  connections  connected  thereto  are  perfectly 
clear  from  ground.  This  latter  feature  is  a  failure, 
in  a  great  many  instances,  from  the  fact  that  few 
exchanges  can  use  their  power  and  hand  generators 
for  ringing  without  receiving  ground  connections  in 
some  manner;  which  has  a  tendency  to  operate  the 
telegraph  relay  and  greatly  affecting  that  service.  The 
unbalancing  of  the  line  by  any  permanent  or  swing- 
ing ground  connection  causes  the  telegraph  impulses 
to  be  audible  in  the  telephone  receiver.  Any  con- 
nection from  the  line  to  ground  will  cause  troiible  in 
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any  system,  and,  so  far  as  practicable,  should  be 
avoided. 

It  is  therefore  obvious  that  this  method  could  not 
be  used  where  the  toll  line  is  likely  to  be  connected  to 
lines  which  operate  on  the  common  or  ground  return 
system,  or  are  unbalanced  to  a  very  great  extent. 

It  is  also  necessary  to  have  an  absolutely  unground- 
ed generator  to  ring  down  the  drop  at  the  distant  end 
of  the  line,  as  a  grounded  generator  woixld  interfere 
with  the  telegrapli  instruments  when  connected  to 


Figure  3 — Simplex  Repeating  Coil  Connections. 

the  line.  Yet,  when  the  line  could  be  kept  entirely 
clear  from  ground  connections,  the  impedance  ser- 
vice is  much  the  preferable.  As  stated,  both  the  tele- 
phone transmission  is  excellent  and  the  ringing  is 
very  satisfactory. 

These  troubles  are  for  the  most  part  absent  when 
repeating  coils  are  used,  as  there  is  no  direct  connec- 
tion between  the  switchboard  jacks  and  toll  lines,  the 
same  being  perfectly  insulated  from  each  other,  due 
to  the  fact  that  they  are  connected  to  separate  wind- 
ings on  the  coil. 

The  principal  trouble  with  repeating  coils  is  their 
inelficiency  for  both  talking  and  ringing  currents,  due 
to  the  well-known  fact  that  a  coil  built  for  ringing 
currents,  which  are  of  a  comparatively  low  frequency, 
about  twenty  cycles  per  second  being  the  average,  is 
inefficient  for  the  high  frequency  voice  currents, 
which  average  750  cycles  per  second,  and  vice  versa ; 


the  closed  magnetic  circuit  type  and  are  designed  so 
as  to  allow  ringing  ciirrents  and  voice  currents  to 
pass  through  with  very  little  loss. 

Many  coils  for  this  purpose  have  been  designed  and, 
in  general,  nearly  all  have  the  same  characteristics, 
viz. :  A  closed  magnetic  circuit,  with  four  separate 
windings,  the  whole  to  be  enclosed  in  an  iron  tube 
which  effectually  prevents  cross  talk  from  one  coil 
to  others  adjacent  to  it,  and  also  protects  the  coil 
from  injury,  etc. 

It  is  well  to  install  coils,  the  four  windings  of  which 
are  equal  in  resistance  and  number  of  turns,  and  also 
are  so  placed  on  the  core  as  to  have  the  same  electri- 
cal effect.    This  is  done  commercially  in  several  ways, 


by  different  manufacturers,  each  of  which  has  its  own 
advantages. 

This  method  of  operating  simultaneous  telephone 
and  telegraph  has  become  very  popular  with  both 
large  and  small  toll  companies,  for  the  reason  that 
the  ground  ringing  current  does  not  affect  the  tele- 
graph conditions,  neither  are  the  telegraphic  impulses 
so  noticeable  in  the  telephone  circuit.  Figure  3  shows 
the  connecting  contacts  and  windings  of  a  repeating 
coil  adapted  to  the  repeating  coil  simplex  system. 
Coils  1,  2  and  3,  4  are  connected  as  one  coil  at  ter- 
minals 2  and  3,  as  illustrated,  and  as  toll  line  sid-j  of 
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Figure  4 — Telephone  Lines  with  Superposed  Telegraph  Circuit. 


a  coil  built  for  both,  as  is  necessary  in  this  work,  is 
necessarily  a  compromise  between  the  two  designs, 
and  consequently  somewhat  ineiScient  for  both  pur- 
poses. 

Where  the  repeating  coils  are  used  in  place  of  the 
coils  already  described  it  is  obvious  that  condensers 
Kl  and  K2  can  be  omitted,  as  the  line  and  switch- 
board windings  of  the  repeating  coil  are  insulated,  one 
from  the  other. 

Repeating  coils  for  this  purpose  are  generally  of 


coil.  Coils  5,  6  and  7,  8,  connected  at  6  and  7  repre- 
sents the  switchboard  side  oi'  coil.  Telegraph  con- 
nections at  2  on  line  side  of  coil  is  commonly  called 
the  leg  of  the  coil  and  will  be  expressed,  hereafter, 
by  that  term. 

.  It  is  readily  seen  that,  by  this  construction,  the  centre 
point  of  the  coil  can  easily  be  secured  for  telegraph 
connection.  It  has  been  found  that  coils  having  four 
insulated  Avires  twisted  together  and  wound  on  the 
same  core  give  excellent  results,  as  with  this  arrange- 
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mciit  the  four  coils  ciui  be  nearly  balanced — the  vital 
feature  in  simultaneous  telephone  and  telegraph  oper- 
ating. 

The  resistance  to  which  these  coils  sliould  be  wound 
depends  much  on  the  nature  of  the  lines  in  which 
they  are  to  be  connected.  If  you  have  a  line  which 
is  liable  to  be  unbalanced  to  a  very  great  extent,  it 
is  best  to  use  a  coil,  the  windings  of  which  are  rather 
high  in  resistance,  and  the  reverse  is  also  true,  that 
is,  a  very  low  wound  coil  can  be  used  to  advantage 
on  a  very  well  balanced  line. 

For  a  coil  that  will  meet  the  conditions  most  com- 
monly met  with  in  practice  the  writers  would  suggest 
a  coil  not  lower  than  100  ohms,  and  not  higher  than 
200  ohms,  per  winding,  the  lower  figures  being  used 
wherever  possible  as  the  telephone  transmission  is 
better. 

In  Figure  3  and,  in  fact,  all  future  figures  relating 


stone's  bridge  the  galvanoinett  r  midlc  i>,  riot  affected 
when  the  battery  key  is  depressed  or  released.  See 
Figure  f). 

The  telegraph  legs  correspond  to  the  battery  sup- 
ply, telephone  receivers  correspond  to  the  galvano- 
meter and  the  line  wires,  and  the  coil  windings  cor- 
respond to  the  four  branches  a,  b,  c  and  d  of  the 
Wheatstone's  bridge.  A  perfectly  balanced  coil  on 
a  good  line  will  permit  a  highly  eflficient  telephone 
received  to  respond  to  a  small  extent  to  the  telegraphic 
impulses,  if  some  arrangement  is  not  provided  for 
taking  up  the  discharge  of  the  circuit  and  smoothing 
the  telegraph  wave.  Any  telephone  man  knows  that 
there  are  very  few  lines  which  are  considered  good 
that  are  perfectly  balanced;  and.  therefore,  the  sys- 
tem must  be  able  to  stand  a  slight  unbalance  of  line 
conditions  without  any  serious  results.  The  tele- 
graphic impulse,  as  it  is  impressed  on  the  telephone 
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Figure  6 — Combined  Telegraph  and  Telephone  Circlit. 
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Figure  7 — Showing  Effect  of  Cross  of  Line  Wire. 
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Figure  8    Showing  Effect  of  Open  Wire. 


to  simplex  circuits,  the  repeating  coil  system  only  is 
shown,  it  being  understood  that  with  a  few  exceptions 
(hereafter  noted)  the  electrical  action  is  the  same. 

The  most  common  arrangement  of  the  telegraph 
circuit  is  shown  in  Figure  4,  complete,  so  far  as  the 
operation  of  the  telegraph  instruments  are  concerned, 
and  it  will  be  seen  that  when  the  telegraph  operator 
at  A  depresses  his  key,  he  sends  an  impulse  of  direct 
current  over  each  wire  of  the  pair  simultaneously,  tlie 
current  dividing  at  T  and  traversing  each  half  of 
the  coil  winding  CI  in  opposite  directions,  equal 
quantities  of  current  traveling  over  each  line  wire 
IjI  and  L2,  and  thence  to  return  to  ground  at  R  in 
the  same  manner  as  a1  A  :  llii^  jiatli  tak(Mi  Iving  shown 
by  single  headed  arrows. 

The  telephone  circuit,  shown  by  double  headed  ar- 
rows, is  metallic,  and  is  not  affected  by  this  telegraph 
current,  for  the  same  reason  that  in  a  balanced  Wheat- 


circuit,  changes  rapidly  in  strength,  rising  almost 
instantly  to  a  maximum,  remaining  there  a  period  of 
time  corresponding  to  the  time  the  key  is  depressed, 
and  then  falling  to  zero  when  the  key  is  relea.sed; 
also  the  coils  in  the  circuit  discharge  at  this  time, 
which  causes  the  telegraphic  impulse  to  terminate 
with  a  high  peak. 

These  sudden  changes  would  have  a  great  deal  of 
influence  on  the  slightly  unbalanced  telephone  cir- 
cuit, and  in  order  to  make  this  influence  as  small  as 
possible,  capacity  or  inductance  or  both  are  so  placed 
in  the  circuit  that  they  have  a  retarding  effect  and 
the  charges  are  accomplished  at  a  slower  rate. 

A  condenser  of  from  four  to  tiMi  m.  f.,  placed  in 
the  circuit,  as  K3  as  in  Figui'e  G.  has  a  smoothing 
effect  on  the  telegraph  wave  and  causes  it  to  have  a 
great  deal  less  effect  on  the  telegraph  wave,  and  less 
effect  on  the  telephone  circuit  than  before. 
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A  condenser  connected  in  this  manner  has  a  reaction 
which  opposes  the  counter  e.  m.  f.  due  to  the  induct- 
ance of  the  line  and  instruments  which  rises  rapidly 
when  the  circuit  is  broken  by  the  telegraph  key,  as 
before  stated,  and  tends  to  make  it  cause  less  inter- 
ference in  the  telephone  sets,  than  it  otherwise  would. 


at  O.  These  conditions  in  no  way  affect  the  telegraph 
operation.  It  is  to  be  clearly  seen,  however,  that  un- 
der either  of  the  above  conditions  the  telephone  cir- 
cuit is  out  of  commission. 

Figure  9  shows  theoretically  how  a  telegraph  cir- 
cuit is  connected  through  an  intermediate  station,  B 
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Figure  9— Intermediate  Telephone  and  Telegraph  Stations. 


If  the  condenser  is  placed  merely  around  the  tele- 
graph key  it  seems  to  work  equally  well  and  at  the 
same  time  does  not  slow  down  the  operation  of  the 
local  telegraph  relay,  as  is  the  case  when  placed  in 
multiple  with  the  entire  instrument.  This  former 
arrangement  is  found  to  give  results  which  are  quite 


Figure  10— Ghegan  Telegraph  Repeater  Circuit. 

satisfactory,  except  that  there  is  a  tendency  for 
sparking  to  ensue  at  the  key  contacts,  especially 
where  a  high  voltage  is  used 

It  will  be  noticed,  by  following  the  telegraph  cir- 
cuit in  the  different  illustrations,  that  the  current 
is  equally  divided  on  either  side  of  the  line;  or,  in 


representing  the  intermediate  connection. 

Tlie  toll  line  from  A  to  B  and  the  one  from  B  to  C 
are  separate  lines  and  used  as  such  for  toll  service, 
while  they  represent  but  one  continuous  line  for  tele- 
graph purpose. 

Figure  9  shows  a  telegrapli  station  to  be  connected 
at  the  intermediate  station  B,  which  is  supplied  by 
battery  from  station  A  to  C.  In  this  illustration  also 
is  shown  another  battery  connected  from  ground  to 
the  telegraph  line  through  the  Morse  instruments, 
at  C,  this  battery  acting  as  a  booster  to  the  battery 
at  A,  and  compensates  for  loss  of  current  along  the 
line  due  to  leakage,  which  amounts  to  quite  a  loss  of 
efficiency,  especially  if  the  line  is  a  very  long  one. 

Often  at  an  intermediate  station,  such  as  B,  a 
special  repeater  is  placed  in  the  circuit,  which  acts 
as  a  two-way  relay ;  that  is,  when  actuated  by  weak 
impulses  of  battery  from  either  direction  A  or  C, 
that  it  sends  the  same  kind  of  impulses  from  an 
auxiliary  battery  in  the  opposite  direction ;  this  action 
being  clearly  shown  in  the  circuits  of  this  so-called 
Ghegan  repeater  in  Figure  10,  which  is  connected  in 
place  of  the  ordinary  telegraph  relay  at  B,  as  in 
Figure  9. 

Often  it  is  desired  to  terminate  two  telegraph  cir- 
cuits at  the  intermediate  station  B  and  leave  the  tele- 
phone line  connected  through.  This  can  best  be  done 
in  a  manner  similar  to  that  shown  in  Figure  9,  except 
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Figure  ii — Through  Telephone  Service  and  Intermeeiate  Telegraph  Stations. 


other  words,  the  metallic  line  represents  the  same  as 
one  conductor.  Thus  the  line  may  be  crossed  or  one 
side  open  and  the  telegraph  will  still  continue  to 
operate.  These  conditions  are  clearly  illustrated  in 
Figures  7  and  8.  The  former  shows  the  line  crossed 
at  X,  while  the  latter  shows  one  side  of  the  line  open 


that  each  telegraph  leg  of  the  coil  belongs  to  a  dif- 
ferent telegraph  circuit  and,  as  instead  of  two  tele- 
phone circuits  we  have  only  one,  it  will  onlj^  be  neces- 
sary to  use  one  repeating  coil,  designated  by  R  in 
Figure  11.  Test  panels  and  circuits  to  be  discussed 
in  the  next  article. — Sound  Waves.  . 
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At  Tuesday  afternoon's  session  of  the  Fire  Commissioners, 
saj's  a  Montreal  exchange,  the  blaze  in  the  premises  of  N. 
Quintal  &  Son,  274  St.  Paul  street,  which  occurred  on  April 
20th,  was  investigated.  The  manager,  Mr.  W.  C.  Wheissen, 
was  the  last  to  leave  the  store  at  6.40  p.m.,  when  everything 
seemed  to  be  all  right.  The  fire  is  thought  to  have  originated 
from  wires  connected  with  a  dry  battery  in  the  cellar,  used 
for  telephonic  purposes  throughout  the  building.  There  was 
nothing  inflammable  in  the  cellar,  and  the  furnace  was  out. 
And  this  was  a  system  of  interior  warehouse  telephones,  too!! 

The  insurance  people  made  a  slight  attempt  to  fasten  the 
responsibility  for  the  fire  at  Mr  J.  N.  Greenshields '  residence 
on  "high  tension."  There  was  found,  however,  to  be  no 
foundation  for  this,  as  the  wiring  outdoors  was  in  good  order, 
also  the  transformer,  and  the  indoor  wiring  had  been  done  in 
iron  conduit.  Tt  would  appear  necessary  ere  long  that  the 
underwriters'  testing  laboratories  should  specify  in  their  list 
of  approved  fittings  the  makes  of  transformers  which  they 
consider  satisfactory  if  insurance  companies  are  going  to  look 
in  many  eases  for  trouble  at  the  transformer.  It  does  not 
seem  fair  to  an  electric  light  company  who  are  using  good 
material  to  be  blamed  for  a  matter  over  which  they  cannot 
possibly  have  any  control.  Of  course,  this  refers  to  companies 
who  take  an  interest  in  their  transformers  and  pay  the  money 
necessary  to  buy  good  goods,  and  also  have  a  testing  depart- 
ment to  see  that  they  are  getting  what  they  pay  for. 

The  valedictorian  of  the  Science  course,  McGill  University, 
made  a  stirring  indictment  in  his  speech  this  year  against 
professors  taking  on  outside  work.  It  certainly  seems  a 
strange  anomaly  for  a  high-paid  professor  to  cut  business 
out  of  the  hands  of  the  very  technical  engineers  who  have  been 
educated  as  it  were  under  his  own  hands. 

It  seems  strange  that  a  building  so  fully  equipped  with 
the  higher  grades  of  electrical  machinery,  as  was  the  late 
McGill  Engineering  Building,  should  disdain  the  use  of  such 
a  simple  protective  agent  as  the  electrically  operated  watch- 
man's time  recorder.  As  a  matter  of  fact,  there  was  even  no 
night  watchman.  Possibly,  owing  to  the  nature  of  the  build- 
ing, the  fire  will  be  put  down  as  having  been  caused  by  elec- 
tric wires,  but  the  building  had  a  private  plant,  which  was 
shut  down  hours  before  the  fire  occurred. 

The  Nernst  lamp  department  of  the  Canadian  Westing- 
house  Company  are  pushing  their  Multi-Glower  220  volt  A.C. 
lamps,  and  have  already  secured  orders  for  some  of  the  most 
prominent  buildings  for  their  equipment.  The  Nernst  lamp 
department  here  are  now  willing  to  quote  a  figure  for  the 
maintenance  of  their  lamps  which  enables  a  possible  customer 
to  calculate  pretty  closely  the  expense.  As  to  the  quality  of 
the  light,  there  is  nothing  left  to  be  desired  on  this  head. 

The  Automobile  Show  was  held  in  the  Arena  at  Montreal, 
similar  to  last  year.  The  show  was  probably  a  success  from 
the  point  of  view  of  the  automobilists  themselves,  but  "elec- 
trics" were  sadly  conspicuous  (it  is  to  be  regretted)  by  their 
absence.  There  were  some  good  working  exhibits  of  spark 
coils,  dry  batteries,  and  the  like,  by  various  dealers  who  make 
a  specialty  of  such  lines. 

The  Street  Kailway  Company  were  treated  to  a  magnifi- 
cent fall  of  ten  inches  of  wet,  pjckiug  snow  on  the  8th  of 
April,  and  had  quite  a  little  more  of  it  two  days  afterwards, 
when  a  regular  blizzard  raged  all  night.  The  contract  to 
keep  the  tracks  open  and  working  was  pretty  strenuous,  but 
the  company  handled  it  very  credibly. 

It  is  doubtful  if  any  industry  can  show  such  rapid  changes 
as  the  electrical.  Only  three  years  ago  staple  articles,  such 
as  rubber  covered  wire,  sockets,  cut-outs  flexible,  cord,  etc., 
were  purchased  in  bulk  in  the  United  States;  to-day  they 
are  all  made  locally,  and  importations  have  practically  ceased. 
Not  only  so,  but  in  one  of  these  items  mentioned  we  have  a 
factory  here  equipped  which  is  unsurpassed  by  any  controlled 
by  our  American  friends. 

The  electrical  inspection  which  was  hinted  at  by  city  repre- 
Bcntativei  hds,  liko  a  good  many  other  similar  promises  from 


the  city,  apparently  died  a  natural  death.  Perhaps  this  may 
not  be  an  unmixed  blessing,  as  it  is  doubtful  whether  or  no 
the  underwriters  who  have  the  funds  at  stake  would  accept 
the  inspector  or  inspectors  who  might  be  selected  by  the 
city.  The  city's  rea.son  for  dropping  it  aoems  to  be  that  were 
a  building  to  burn  after  being  inspected  they  would  be  liable, 
although  goodness  knows  we  have  seen  at  least  one  building 
falling  to  pieces  and  no  attempt  made  to  fix  the  liability  on 
the  Building  Inspector.  As  a  matter  of  fact,  however,  the 
underwriters  should  do  it,  and  not  only  is  it  a  .shame  that 
they  do  not  recognize  their  duty  in  this  matter,  but  appar- 
ently they  have  never  given  a  thought  to  the  fact  that  the 
inspection  department  would  be  self-supporting  from  fees  and 
they  could  easily  make  inspection  compulsory. 

The  vigorous  crusade  that  the  inspection  department  of 
the  Montreal  Light  &  Power  Company  started  in  with  about 
a  year  ago  has  certainly  produced  grand  results  in  the  centre 
and  western  portions  of  the  city  at  any  rate,  although  the 
requests  made  by  their  inspectors  were  for  a  time  a  source 
of  constant  irritation  to  the  various  contractors.  It  is  well- 
known  that  certain  rules  are  very  ambiguous  and  there  is  more 
than  one  way  of  construing  them.  Things  are  working  more 
smoothly  now,  but  the  east  and  northea.st  portions  of  the 
city  are  far  from  being  in  good  shape.  And,  as  for  the  mov- 
ing picture  apparatus,  of  which  no  less  than  five  are  con- 
stantly being  exhibited  in  various  parts  of  the  city,  there  is 
not  one  of  them  equipped  as  per  underwriters'  regulations, 
and  every  one  of  them  is  an  electrical  fire  hazard. 

The  inspection  department  of  the  Montreal  Light,  Heat  it- 
Power  Company  are  having  not  a  little  trouble  in  deciding 
on  the  merits  of  certain  British  fittings,  which  are  not  men- 
tioned at  all  in  the  National  Code  Rules,  but  which  un- 
doubtedly have  merit.  These  points  are  now  under  investiga- 
tion, and  some  of  them  will  be  accepted.  One  item  (viz.,  the 
tumbler  switch)  is  now  accepted  and  is  thought  to  be  superior 
to  the  snap  switch  of  American  manufacture,  although  the 
latter  is  mentioned  and  passed  in  the  National  Code  Rules, 
and  the  former  would  apparently  not  be  aeceptable  under  the 
printed  description  of  what  constitutes  a  safe  swdtch.  As 
soon,  how^ever,  as  the  present  stock  on  hand  of  English  tumbler 
switches  are  disposed  of,  the  inspection  department  of  the 
Montreal  Light,  Heat  &  Power  Company  wrill  insist  on  the 
covers  being  lined.  There  is  really  not  a  great  deal  of  addi- 
tional protection  in  this,  as  the  cover  is  not  held  in  place  by 
the  handle  of  the  switch,  but  as  lined  ones  can  now  be  had 
the  company  desire  to  enforce  all  the  protection  possible. 

The  ' '  Pay-As-You-Enter ' '  cars  are  proving  a  brilliant  suc- 
cess in  so  far  as  handsome  rolling  stock  is  concerned,  but  at 
the  rush  hour  are  even  more  successful  in  losing  fares,  as  no 
less  than  seven  free  fares  were  noticed  on  one  Windsor  and  St. 
Lawrence  car  the  other  evening  at  6  p.m.  The  old  style  of 
cars  even  in  their  palmiest  days  did  not  produce  such  a  per- 
centage of  loss  in  fares,  and  this  was  apparently  the  great 
point  made  for  the  "  Pay-As-Tou-Enter "  type.  The  matter 
of  their  nuisance  to  ladies,  children  and  elderly  persons  still 
remains. 

The  Bell  Telephone  Company  are  just  putting  the  finishing 
touches  on  their  handsome  up-town  exchange  on  Mountain 
street,  and  have  in  the  last  two  or  three  days  started  to  break 
ground  for  a  considerable  extension  to  their  exchange  in  West- 
mount.  When  all  these  exchanges  are  completed  they  will 
probably  all  be  on  the  central  energy  system. 

Apparently  business  with  the  manufacturers  is  good,  or  de- 
liveries would  not  be  sd  slow  all  round. 


THE  COMMERCIAL  TRAVELLER  VS.  THE  AD. 

There  is  no  versus  to  it — one  is  the  support  of  the  other. 
It's  all  nonsense  to  believe  that  a  territory  is  covered  because 
a  traveller  goes  over  it  once  every  year,  or  every  six  or  three 
months.  He  may  get  the  business  that  is  groing-  at  the  time  he 
is  on  the  ground,  but,  how  about  the  intervening  time  ?  How 
about  the  time  before  he  has  appeared  at  all  ?  How  about  the 
little  places  he  has  missed — did  not  think  them  worth  while, 
or  perhaps  did  not  find  the  buyer  at  home  when  he  called  ? 
That  is  where  the  advertisement  comes  in.  The  ad.  g'oes 
before  the  traveller  and  proves  an  introduction  for  him.  It's 
there  when  he  is  there,  and  it  comes  along  after  he  is  gone  to 
remind  the  customer  of  him— and  the  house  he  represents.  It's 
working  alt  the  time. 
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THE  STUART-HOWLAND  COMPANY. 

We  illustrate  herewith  the  principal  offices  and 
warerooms  of  the  Stuart-HoAvland  Company,  of  Bos- 
ton. This  company  started  business  only  seven  years 
ago,  but  as  it  has  been  especially  aggressive  and 
always  painstaking  in  catering  to  the  wishes  of  its 
customers,  its  growth  has  been  unparalleled.  The 
volume  of  its  business  now  is  considerably  more  than 
double  that  of  two  years  ago,  and  it  ranks  among 
the  two  or  three  largest  electric  supply  houses  in 
America. 

The  head  of  this  concern,  Mr.  Stuart,  is  a  Canadian 


less  expensive  than  from  any  other  large  supply 
house.  "  ' 

Second,  it  carries  always  in  its  warerooms  an  im- 
mense stock  of  everything  electrical,  perhaps  the 
most  complete  line  in  street  railway,  telephone  and 
lighting  supplies  in  the  United  States,  and,  being 
located  in  the  heart,  of  the  great  electrical  manufac- 
turing district,  can  quickly  replenish  any  shortage. 

Third,  its  management  has  kept  in  close  touch  with 
Canadian  bu^^'ers  and  their  needs  and  is  especially 
ecpiipped  to  cater  to  Canadian  requirements. 

It  has  an  efficient  corps  of  clerks  and  managers  for 


Offices  and  Warerooms  of  the  Stuart-Howland  Company,  Boston. 


by  birth  and  is  deeply  interested  in  the  growth  of 
Canadian  industries,  and  while  he  looks  with  pleasure 
and  pride  on  the  push  and  energy  of  Canadians 
which  has  brought  about  the  great  prosperity  which 
this  country  enjoys,  he  claims  that  there  are  many 
lines  of  electrical  supplies  which  can  be  purchased 
in  the  United  States  to  advantage.  , 

Assuming  this  is  true,  the  Stuart-Howland  Com- 
pany are  in  an  unique  position  to  supply  Canadian 
buyers,  for  the  following  reasons: — 

First,  it  is  situated  so  close  to  the  Canadian  border 
that  deliveries  are  more  prompt  and  transportation 


the  various  departments,  and  all  inquiries  and  orders 
will  have  alike  prompt  and  careful  attention. 

It  has  now  in  the  hands  of  the  printers  and  will 
issue  within  a  few  weeks  a  new  catalogue  which,  it  is 
believed,  will  eclipse  any  supply  catalogue  hereto- 
fore issued,  and  which  it  will  be  pleased  to  sejid  gratis 
to  anyone  regularly  engaged  in  the  electrical  business 
and  entitled  to  wholesale  prices. 


Mr.  H.  C.  Miner  has  retired  from  the  presidency  of  the 
Consolidated  Rubber  Company  and  has  been  succeeded  by  Mr. 
D.  Lorne  McGibbon,  who  becomes  managing  director  as  well 
as  president. 
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THE  NEED  FOR  CHEAPER  METHODS  OF  DISTRIBUTION 


For  Tiiany  years  past  enginocrs  wlio  have  studied 
the  various  outside  questions  bearing  upon  the  electri- 
cal industry,  and  who  have  intelligently  foreseen  the 
progress  in  gas  lighting  which  would  he  caused  by  the 
develoi)ment  of  the  incandescent  mantle,  have  been 
calling  for  the  introduction  of  cheaper  methods  of 
distribution,  including  under  this  heading  interior 
wiring,  as  well  as  the  methods  adopted  of  conducting 
the  current  to  the  consumers'  terminals.  Hitherto 
they  have  been  crying  in  the  wilderness,  vainly 
allenipting  to  overcome  the  force  of  preconceived 
ideas,  for  there  were  very  few  who  imagined  that  the 
time  was  fast  approaching  when  the  mantle  would 
arrive  at  the  high  standard  of  excellence  that  it  has 
reached  to-day.  when  it  was  actually  threatening  the 
supi'emacy  of  the  arc,  and  oidy  beaten  off  by  the 
timely  advent  of  the  flame  pattern.  But  there  are 
many  who  can  see  that,  unless  the  cost  of  distribution 
is  considerably  reduced,  electricity  will  be  sadly  handi- 
capped by  the  items  of  first  cost  and  increased  capi- 
tal charges  when  it  seeks  to  open  up  that  new  field 
which  all  agree  it  will  shortly  have  to  find. 

Comi)li('ations  have  been  added  owing  to  various 
iniiirovements  in  incandescent  lamps,  and  with  the 
metallic  filament  lamp  looming  in  the  near  future,  it 
would  appear  that  the  reniarkalde  efficiency  of  elec- 
tric lighting  Avill  event ually  kill  competition  from  the 
gas  mantle.  At  the  sanu'  time,  it  is  evident  that,  ow- 
ing to  this  very  efficiency,  station  engineers  will  have 
to  considerably  widen  their  scope  of  action,  and  by 
judicious  extensions  to  their  mains  .search  for  cus- 
tomers in  neighborhoods  which  hitherto  have  remained 
untapped;  customers  who  will  in  the  majority  of 
cases  be  of  a  pooper  class  than  have  yet  been  connected 
to  the  supply.  With  this  class  of  cu.stomers  there 
are  many  points  to  be  considered.  Firstly,  tlicy  are, 
as  we  have  said,  of  a  financially  lower  standing.  Sec- 
ondly, their  dwellings  will  be  smaller,  and  they  will 
require  fewer  points  wired  than  the  average  of  houses 
sn])plied  at  present.  The  cost  of  connection  in  pro- 
l)()rfi(m  to  the  lamps  connected,  and  consequent  units 
consumed,  will  be  much  higher,  and  great  care  w-ill 
haA'c  to  be  taken  lest  the  increased  capital  expenditure 
more  than  swallows  up  the  revenue  in  interest  and 
sinking  fund. 

A  necessary  corollary  from  the  first  point  is  that 
the  cost  of  wiring  will  present  an  obstacle  which  will 
be  difficult,  if  not  ])ractically  impossible,  to  STirmonnt. 
The  house  is  usually  occupied  on  a  much  shorter 
tenancy  than  that  of  the  better  class  client,  and.  owing 
to  the  exigencies  of  the  trade  or  business  of  the  occu- 
pier, he  niay,  in  many  cases,  at  only  a  week's  notice, 
have  to  move  to  other  premises.  At  any  rate,  the 
danger  of  Ibis  is  constantly  before  him.  and  he  will, 
in  eonseqiience,  be  extremely  averse  to  wiring  his 
own  house.  Tn  the  case  of  new  jirojierty.  the  sup|)ly 
company  or  corporation  may  make  arrangements  with 
the  landlord  by  which  he  wires  the  whole  of  the 
premises,  they  bearing  a  portion  of  the  expense.  In 
cases  where  this  is  not  adopted,  the  supply  authori- 
ties may  bear  the  whole  cost  themselves.  This  might, 
however,  be  treading  on  dangerous  ground.  The  in- 
creased expenditure  would  be  an  item  not  to  be  neg- 
lected, and  few  corporations  have  wiring  powers.  In 


any  case  the  idea  would  meet  with  opposition  from 
contractors,  and  others  who,  rightly  or  wrongly,  object 
to  electricity  works  either  taking  the  bread  out  of 
their  mouths  or  riskint?  inf)n<'v  in  more  or  less  unre- 
munerative  schemes. 

But  at  finy  rate  the  supply  will  have  to  reach  this 
district  in  .some  way,  and  it  will  be  necessary  for 
engineers  to  very  carefully  consider  the  methods 
adopted  for  this,  bearing  in  mind  the  fact  that  the 
revenue  per  lamp  connected  will  most  probably  be 
considerablj'^  less  than  they  have  hitherto  received. 
It  is  an  open  question  whether,  in  itself  the  whole 
XJrinciple  of  distribution  adopted  has  not  been  com- 
mercially wrong;  whether  the  methods  used  have  not 
been  such  as  to  raise  the  capital  charges  beyond  all 
reason — resulting  in  high  i)rices  and  small  profits. 
Are  underground  mains  necessary,  and  are  they  even 
advisable?  They  are  not  particularly  free  from  break- 
down, nor  from  leakage.  They  are  extremely  expen- 
sive in  fir.st  cost,  and  are  subject  to  fairly  rapid  depre- 
ciation. Kach  system  adopted  appears  to  have  some 
trouble  peculiar  to  itself.  Take,  for  in.stance, 
the  very  reasonable  bare  strip  system  introduced  by 
Crompton.  This  is  subject  to  flooding  and  chemical 
action.  In  cases  where  this  is  used  it  is  no  uncommon 
thing  to  find  huge  masses  of  crystalline  deposit  form- 
ing over  insulator  and  strip.  Other  mains  are  more 
or  less  subject  to  mechanical  injury,  and  all  are  costly 
compared  with  a  good  overhead  system. 

With  any  arrangement  of  underground  mains  it  is 
a  tedious,  difficult  and  expensive  matter  to  connect 
a  customer.  The  groinid  has  to  be  opened  up,  and  a 
length  of  expensive  armoured  cable  run  into  a  con- 
venient position.  When  the  consumer's  tenancy 
expires,  this  cable  has  to  remain,  on  the  chance  of 
someone  else  taking  the  house  and  iising  the  light.  It 
is  obvious  that  this  is  uncertain.  He  may  not  wish  to 
use  electricity,  and  should  he  do  so.  he  may  not  be 
a  good  customer.  Taking  into  consideration  the 
trenches  that  have  to  be  dug,  the  labor  of  getting 
through  the  foundation  wall,  the  making  good,  and 
the  expensive  nature  of  the  material  necessary,  under- 
ground mains  would  seem  very  inisuitable  for  com- 
mercial development. 

It  appears  evident  that  cheaper  methods  of  distri- 
bution will  have  to  be  seriously  considered  from  a 
different  .standpoint  from  which  they  have  hitherto 
been  viewed.  Obvioiisly.  the  most  promising  of  these 
is  the  use  of  overhead  mains.  There  appear  to  be  very 
few  valid  reasons  as  to  why  these  should  not  be  more 
largely  used.  They  may  not  be  pretty,  but  neither 
are  trolley  Avires.  yet  we  have  grown  accustomed  to 
them,  and  few  at  present  regard  them  as  an  eyesore, 
Most  station  men  look  askance  at  the  very  idea  of 
overhead  wires,  and  the  Board  of  Trade  has.  it  is  true, 
somewhat  of  an  objection  to  tluMr  use.  But  it  is  prob- 
able tlmt  station  men  in  the  near  future  will  be  de- 
lighted to  run  them  in  order  to  gain,  without  undue 
exjiense.  the  customers  that,  owing  to  the  coming  of 
the  metallic  filament  lamp,  and  the  consequent  de- 
crease in  individual  eonsumptio'i.  it  will  be  necessary 
to  connect  to  his  mains,  in  order  to  attempt  to  counter- 
balance this  by  increased  use. 

V^\h  overhead  mains  the  question  of  atmospheric 
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action  and  consequent  corrosion  looms  before  us.  In 
some  towns  bare  copper  or  copper  alloy  would  rapidly 
depreciate,  especially  when  run  near  chemical  works, 
or  in  seaside  localities.  I  gather  that  in  the  neighbor- 
hood of  some  towns,  as  Middlesbrough,  owing  to  the 
presence  of  sulphur,  etc.,  in  the  air,  the  telephone 
wires  require  renewing  every  year  or  so.  This  action, 
in  cases  where  heavy  currents  were  passing,  would  by 
pitting  or  local  corrosion  probably  cause  a  drop  in 
volts,  owing  to  the  reduction  in  sectional  area,  if 
bare  copper  were  used.  If  the  copper  was  coated  with 
insulating  material,  it  is  difficult  to  see  how  the  prime 
cost  could  be  kept  down  sufficiently,  or  whether  even 
the  insulation  would  withstand  these  influences 
coupled  with  ordinary  atmospheric  conditions.  It 
would  seem  that  some  system  of  periodical  painting, 
either  with  tar  or  some  flexible  varnish,  could  be  used 
which  would  overcome  this  difficulty.  The  question 
of  supports  would  have  to  be  weighed,  and  the  result 
of  sudden  short-circuiting,  going  to  earth,  or  break- 
ing under  weight  of  snow,  would  have  to  be  taken  into 
account.  Also,  it  must  not  be  forgotten  that  where 
these  are  at  present  used  they  have  not  been  found 
wholly  satisfactory,  and  are  being  placed,  especially 
in  America,  with  some  underground  system.  But  it 
would  appear  that  the  question  of  first  cost  will  force 
engineers  to  give  more  attention  to  this  matter  in 
regard  to  the  opening  up  of  new  and  poorer  class  dis- 
tricts. 

As  an  illustration  of  the  saving  that  may  be  effected 
by  the  use  of  a  good  overhead  system,  the  chief  elec- 
trical engineer  of  Huddersfield,  Mr.  Mountain,  estim- 
ates the  cost  of  connection  per  customer  on  the  aver- 
age for  a  low  pressure  underground  system  is  about 
£7.  By  adopting  overhead  mains,  however,  this  aver- 
age cost  is  reduced  to  about  £4,  in  each  case  meters 
and  cut-outs  being  included.  Speaking  generally  on 
the  subject  of  overhead  conductors,  Mr.  Mountain 
said  that  the  cost  of  overhead  mains  in  a  system 
where  conductors  of  small  sectional  area  were  used 
might  be  taken  to  be  about  half  the  cost  of  an  under- 
ground system,  the  heavier  the  main  the  less  being 
the  advantage  of  placing  it  overhead. 

Probably  at  first  many  experiments  will  be  made 
with  unarmoured  cables  laid  directly  in  the  ground, 
protected  possibly  with  tarred  boards,  or  laid  in 
troughs  filled  with  gravel.  Such  a  system  as  this 
would  certainly  cause  ultimate  trouble,  owing  to  the 
fact  that  the  filled  troughs  would  act  as  drains  for 
surface  water.  Chemical  action  would  be  very  serious. 
As,  therefore,  existing  underground  systems  would 
be  too  expensive,  and  experiments  in  unarmoured 
cables  be  possibly  disastrous,  the  overhead  method 
will  probably  have  to  be  adopted. 

In  places  where  electric  traction  is  used  it  will  be 
possible  to  couple  blocks  of  houses  through  some  form 
of  voltage  regulator  direct  to  the  trolley  wires. 
Already  is  this  done  in  Douglas,  and,  I  believe,  also 
in  Whittington,  near  Chesterfield.  This  method  might 
be  used  with  advantage  in  connection  with  distant 
property  by  tapping  off  to  overhead  mains  where 
required,  using  the  trolley  wires  as  feeders.  In  such 
a  case  we  again  get  back  to  the  overhead  mains  sys- 
tem, and  there  would  appear  no  room  for  doubt  but 
that  in  this  directio..  will  the  inventive  energies  of 


station  engineers  find  considerable  scope. — "G.B.B.," 
in  The  Electrical  Engineer,  London,  Eng. 


THE  YUKON  TELEGRAPH  SYSTEM. 

The  annual  report  of  the  Minister  of  Public  Works, 
Ottawa,  contains  the  report  of  Mr.  D.  H.  Keeley, 
General  Superintendent  of  the  Government  Telegraph 
Service,  in  which  we  find  an  interesting  history  of 
that  part  of  the  telegraph  lines  in  British  Columbia 
of  which  the  Government  became  possessed,  from 
their  inception  to  date,  and  which  now  form  part  of 
the  Yukon  system,  by  Mr.  J.  E.  Gobeil,  Inspector  of 
Yukon  Telegraphs. 

Owing  to  a  break  in  the  Atlantic  cable,  on  Septem- 
ber 3rd,  1858,  it  was  decided  to  construct  a  telegraph 
line  from  Washington  Territory  to  Behring  straits, 
thence  through  a  short  cable  to  .  connect  with  a  land 
line  through  Siberia,  and  connect  with  the  telegraph 
systems  of  Europe. 

In  1864  the  Western  Union  Telegraph  Company 
constructed  a  line  from  Swinomish,  Washington  Ter- 
ritory, to  New  Westminster,  and  in  1865  the  line  was 
extended  to  Quesnel,  in  Cariboo. 

In  1866  the  line  was  continued  northeasterly  to  a 
point  50  miles  north  of  Fort  Stager,  on  the  River 
Kisp3^ox,  a  tributary  of  the  River  Skeena. 

On  the  successful  establishment  of  the  second  At- 
lantic cable,  in  June,  1866,  the  project  was  abandoned. 
The  length  from  Quesnel  mouth  to  the  Kispyox,  about 
350  miles,  was  entirely  destroyed  and  hardly  a  trace 
of  it  remained  in  1872. 

In  July,  1868,  Barkerville,  in  Cariboo,  was  eon-  ' 
nected  with  the  main  line. 

On  February  11th,  1871,  a  perpetual  lease  of  the 
line  and  appointments  was  granted  by  the  company 
to  the  Government  of  British  Columbia. 

One  of  the  terms  agreed  to  as  a  basis  for  the  politi- 
cal union  of  British  Columbia  with  Canada  was  to 
defray  the  expenses  of  the  postal  and  telegraph  ser- 
vice, and  accordingly  on  July  20th,  1871,  date  of  the 
admission  of  the  Province,  the  telegraph  lines  were 
assumed  b}^  the  Dominion  Government. 

On  September  27th,  1880,  the  line  from  Matsqui  to 
Quesnel,  399  miles,  was  acquired  from  the  Western 
Union  Telegraph  Company  (being  part  of  the  450 
miles  of  land  lines  and  16  miles  of  cable  for  which  the 
Government  paid  $24,000). 

After  1880,  date  of  purchase,  the  Government  re- 
constructed the  line  from  Quesnel  to  Barkerville,  60 
miles. 

In  1887  arrangements  were  made  with  the  C.  P.  R. 
Telegraph  Company  to  operate  the  lines  between  Ash- 
croft  and  Barkerville  on  a  percentage  basis ;  and  in 
1890  the  Ashcroft-Barkerville  line  was  repoled. 

In  1899  arrangements  were  made  to  construct  a 
through  line  to  the  Yukon,  using  the  portion  of  line 
already  built  between  Ash  croft  and  Quesnel,  and  work 
was  commenced  on  March  28th,  1900. 

In  1900  the  Asheroft-Quesnel  line  was  again  re- 
poled throughout,  a  new  wire  being  strung  thereon 
for  through  Dawson  business,  and  the  old  wire  used 
for  local  work. 

In  1901  the  management  of  the  lines,  which  hereto- 
fore had  been  in  the  hands  of  the  Canadian  Pacific 
Railway  Company,  was  resumed  by  the  Government, 
and  since  then  the  whole  has  been  operated  as  a  con- 
tinuous system  by  the  Department  of  Public  Works. 
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A  NEW  PORTABLE  COMBINATION  METER. 

Tlir  (iiii(nie  combination  <if  a  voltmeter,  ammotfr,  watt- 
motor  and  hnrsc-])0\v(T  motor  in  one  instrumont  is  accorap- 
lishod  in  tho  "Victor"  coml)inntion  meter,  nianufacturofl  by 
the  II.  W.  Jolins-Manvillo  Oouii)any.  This  instrument  was 
first  placed  on  the  market  somewhat  over  a  year  ago,  and, 
from  the  large  number  of  inquiries  and  orders  received,  it 
has  evidently  filled  a  long-felt  want.  It  was  first  designed 
for  switchboard  use  in  central  stations,  and  the  success  of  the 
instrument  for  this  purpose  has  resulted  in  the  placing  on 
tho  market  of  a  i)ortable  form  for  general  electrical  testing, 
an  illustration  of  which  appears  her<!with. 

The  "Victor"  meter  consists  of  two  separate  and  complete 
instruments  in  a  single  case,  the  one  giving  readings  in  volts 


A  Nkvv  Portabi.k  CoMuiNATiON  Meter. 

and  tlio  other  in  ;un])eros.  Tho  third  anil  fourth  roadings  arc 
obtained  on  a  scale  plotted  at  the  centre  of  the  dial,  giving 
the  product,  or  iiower  consumption,  in  watts  or  kilowatts  and 
horse-power.  Those  readings  are  taken  at  the  points  of  inter- 
section of  tho  two  indicators.  The  pov?cr  scale  is  calibrated 
in  "watts"  or  "kilowatts'  on  one  side  and  "horse-power" 
on  tho  other. 

The  convenience  of  having  in  oiu;  instrunuMit  a  portable 
motor  giving  readings  iti  volts,  amperes,  watts  and  horse- 
power is  readily  appreciat(>(l  at  a  glance,  as  this  motor  is 
adapted  for  rapid  testing  in  tlio  laboratory,  while  for  field 
work  it  is  almost  indispensable.  It  has  been  found  especially 
suitable  for  taking  readings  on  (electric  cars,  electric  eleva- 
tors, etc. 

If  desired  multiple  shunts  and  extra  multipliers  will  b(>  fur- 
nished in  connection  with  the  volt  and  ampere  scales  for  addi- 
tional readings,  and  a  table,  containing  the  multiplying  factor 
to  bo  used  with  these  various  combinations,  when  reading  tho 
central  scale. 


THE  ELECTRICAL  WELLS  OF  THE  CITY 
OF  WINNIPEG. 

The  City  of  Winnipeg  consunios  about  four  and  a  half 
million  gallons  of  water  daily.  This  supply  is  obtained  from 
a  system  of  artesian  wells  located  a  short  distance  beyond  tho 
city  limits.  There  arc  six  wells  in  all,  three  now  in  opera- 
tion and  three  under  construction.  Of  the  latter  two  are 
operated  by  electricity  and  one  by  steam. 

Wells  No.  1  and  2  contain  steam  driven  pumps  and  have 
in  addition  a  Worthington  horizontal  booster  pump,  driven 
by  a  "Form  M"  22,000  volt  400  h.p.  three-phase  variable 
speed  induction  motor,  supplied  by  the  Canadian  General  Elec- 
tric Company. 

Wells  3  and  4  are  operated  by  a  Canadian  Westinghouse 
type  C.  C.  L.  22,000  volt  313  h.p.  induction  motor,  running  at 
a  constant  speed  of  .^SO  r.p.ni.  This  motor  is  of  a  vertical 
type,  direct  coupled  to  a  pump  of  the  R.  D.  Wood  Company's 
manufacture.  Those  two  wells  give  a  daily  supply  of  1  1-2 
million  gallons. 

Well  iS'o.  5,  now  under  construction,  and  well  No.  6,  which 
will  be  completed  later,  will  contain  variable  speed  motors  of 
313  h.p.  each,  supplied  by  the  Canadian  Westinghouse  Com- 
pany. 

The  cassions  have  been  sunk  down  to  the  limestone  rock  by 
the  pneumatic  process,  a  50  h.p.  induction  motor  being  in- 


stalled at  each  well  for  the  purpose  of  driving  an  air  com- 
pressor. 

The  plant  is  supplied  with  marble  switchboards,  fitted  with 
ampere  and  volt  meters,  oil  switches,  etc.,  together  with  choke 
coils  and  lightning  arresters.  These  latter  are  installed  at 
each  well,  in  addition  to  a  liberal  equipment  of  lightning 
arrostors  placed  at  intenals  on  the  outside  lines. 


THE   MACDONALD  ENGINEERING  BUILDING 
FIRE. 

An  order  has  l)een  placed  with  the  Electric  Repair  &  Con- 
tracting Company,  of  Montreal,  by  the  authorities  of  McGill 
University,  to  proceed  with  the  necessary  repairs  to  all  the 
apparatus  damaged  by  fire  at  the  time  that  the  Macdonald 
Engineering  Building  was  destroyed.  Already  twenty  large 
team  loads  of  apparatus,  consisting  chiefly  of  dynamos, 
motors,  tru  iisf ormors,  etc.,  have  been  removed  from  the  niins. 


DAWSON  &  COMPANY  SUFFER  BY  FIRE. 

The  well-known  ■  electrical  supply  firm  f>f  .1.  A.  Dawson  & 
Company,  Montreal  and  Winnipeg,  suffered  severe  loss  on 
Friday  night,  the  2(5th  ultimo,  through  the  almost  complete 
destruction  of  the  Montreal  warehouse  by  fire.  The  loss  is 
particularly  severe,  as  this  is  their  busy  season,  owing  to  the 
large  amount  of  construction  going  on  throughout  the  country 
at  the  present  time.  Messrs.  Dawson  &  Company  had  recently 
acquired  the  entire  building  in  which  they  were  located,  and 
were  to  have  taken  possession  May  1st,  the  extra  space  having 
been  necessitated  by  their  largely  increased  business. 

It  speaks  well  for  the  enterprise  of  this  firm  that  they  had 
a  temporary  otrico  in  full  swing  at  9  o'clock  the  morning  fol- 
lowing the  firo.  and  have  been  filling  orders  for  standard 
material,  almost  uninterruptedly,  obtaining  goods  from  any 
possible  source  at  almost  any  figure  rather  than  delay  their 
customors. 

J.  A.  Dawson  &  Company  have  secured  the  large  five  storey 
warehouse  at  148  McGill  street  (within  a  block  and  a  half  of 
their  former  premises),  which  they  propose  to  use  entirely 
for  their  growing  business,  and  they  state  that  they  are  now 
in  a  position  to  take  care  of  anything  that  may  offer. 

In  order  to  avoid  delays  they  have  been  shipping  construc- 
tion material  from  their  Winnipeg  warehouse  as  far  east  as 
Moncton,  N.B.,  as  it  would  have  been  impossible  to  procure 
some  of  this  material  within  three  or  four  weeks. 

As  nearly  as  can  be  estimated  on  present  information,  the 
probable  loss  was  in  the  neighborhood  of  .$21,000  or  .$22,000, 
which  is  fully  covered  by  insurance.  This,  of  course,  does 
not  compensate  the  firm  for  delays  and  loss  of  business,  but 
Messrs.  Dawson  &  Company  advise  us  that  the  other  electrical 
supply  companies  in  Montreal  have  practically  placed  their 
stocks  at  their  disposal  for  the  filling  of  current  orders,  which 
has  enabled  them  to  fill  same  almost  without  delay. 

New  stock  was  ordered  by  telegraph  while  the  building  was 
still  burning,  and  the  larger  manufacturers,  realizing  the  con- 
ditions, gave  their  orders  preference,  and  a  large  quantity  of  t 
this  material  is  now  in  the  city.  As  a  consequence,  five  days 
after  the  five  they  are  in  a  position  to  fill  almost  any  order, 
which  we  consider  a  remarkable  showing  in  the  face  of  ad- 
verse conditions. 


The  Bell  Telephone  Company  have  secured  a  three  years' 
exclusive  franchise  in  the  city  of  London,  Ont. 

The  Kamouraska  Telephone  Company  has  been  authorized  to 
increase  its  capital  stock  to  $250,000  and  to  extend  its  tele- 
phono  lines  in  the  counties  of  Rimouski  and  Matane. 

The  Canadian  General  Electric  Company  have  lately  issued 
an  attractive  booklet  illustrating  and  describing  the  works  of 
their  company  at  Petorboro",  and  the  factory  of  the  Canada 
Foundry  Company,  Toronto,  the  author  being  Augustus  Bridle. 

The  new  office  building  which  the  Canadian  General  Electric 
Company  are  erecting  on  the  northwest  corner  of  King  and 
Siracoe  streets  will,  we  understand,  be  1S5  x  65  feet  and  five 
stories  high,  and  will  be  used  exclusively  as  offices  and  show- 
rooms for  the  Canadian  General  Electric  Company  and  Can- 
ada Foundry  Company. 
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RADIANT  SHELBY 

THESE  Lamps  are  de- 
signed to  distribute  the 
largest  possible  quantity  of 
light  through  the  end  of  the 
lamp  opposite  the  base.  In 
order  to  obtain  from  50  to 
100%  more  light  on  the  work 
beneath  the  lamp  use  the 
Radiant  Shelby  Lamp  with 
the  same  rated  Candle-Power 
as  you  have  had  in  use. 


OUR  LAMPS  ARE 
ALL  GUARANTEED 


TWO 


The 
BRILLIANT 

HAS  an  Anchored  Oval 
Filament  and  the  or- 
dinary Edison  shape  bulb, 
which  corresponds  with  other 
makes  of  lamps.  These  lamps 
distribute  the  light  equally 
throusfhout  the  room. 


Specify  Radiant  Shelby  and  Brilliant 
Lamps  when  ordering  ;  they  are  recog- 
nized as  LEADERS  by  the  trade 
generally. 

MADE  IN  CANADA 


ONTARIO  LAKTERN  &  LAMP 
CO.,  Limited 

HAMILTON    -  ONTARIO 
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SPARKS. 

Tlic  Northern  KIcctrio  Companv,  of  Moiitrwil,  will  supply 
:i  fire  jilarni  .system  for  the  city  of  St ratlicona,  Alta. 

A  by  law  was  ret  tly  carried  by  the  ratepayers  of  Calgary, 

Alta..  providing  the  siiiii  of  $:{r),()()0  for  the  purpose  of  extend- 
ing the  electric  lighting  system. 

Pittsburg  ca|)italists  are  .said  to  be  negotiating  for  (tie  con- 
trol of  the  Hrantford  Street  •Railway  (Jonipany  and  the  (Jrand 
\alley  Railway  Company.  If  acquired,  exteiisiM'  improve- 
ineiits  will  be  undertaken. 


Ti'nders  tor  the  siijiply  and  installation  of  an  electric  light 
ing  plant  for  the  town  of  Battleford,  Sask.,  closerl  on  the 
loth   inst.,  and  the  contracts  will   be  awarded  immediately. 
Messrs.  (Jalt  &  Hmith.  Toronto,  are  the  engineers. 

The  by-law  granting  a  five  year  exclusive  franchise  to  the 
Hell  Telephone  Company  was  carrieil  by  the  Ottawa  City 
CiMincil  last  month,  with  an  amendment  to  the  effect  that  twi. 
years  before  the  exjiiration  of  the  franchise  the  city  may  put 
in  conduits  or  poles  in  jirejia ration  for  the  estaldishment  of  a 
municipal  system,  or  may  antli'iri/'  ;irintlii  1  iiiin[p:Mn  to  'lo  tln' 
same. 


"*"rLp«.  FLtXIBLE  6ONDUIT 

»«n<«T<RtO 

MONTREAL  ELECTRIC  COMPANY.  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Ha>.  been  in  the  market  for  ihii  teen  year>,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lisl.s,  discounts 
and  full  information,  address 

Montreal  Electric  Company.  "'tJ.:.""'  Montreal 

Inslaiil  sJiipmetU  made  Large  stock  of  all  >izes  always  on  hand. 


I  General  Electric  Co.  of  Sweden 


MaLnufacturers  of  All  hinds  of 

ELECTRICAL 
EQUIPMENT 


^    I/II   minrk     C     mil  I  r*\T    Canadian  representatives 

J  KlLlHCK  &  FlLLtlN        McKinnon  Building,  TORONTO 


Belliss     Morcom  Limited,  Engineers 

f^taSSf^SSS-^.^.^  |BI-»MINGHAM.  ENCLAND|     s  w 

ENGINES 

Direct.  Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricatlon  :  Simplicily;  Stronglh  ;  Exper- 
ience ;  Low  Coit  :  Reliability;  Minimum  Maintenance  ;  Corapaciness  ; 
Good  Gov  erning  ;  Durability;  Maintained  Kfficiency  ;  Ouiet  Running. 

3,300  Engines  supplied  or  building,  representing  upwards  of 
600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B. 

Khi'Hksf.mim:  Oik  Thrkk-Craxk  Trmmk-Expansion  tin  <o.t-.«t-> 

Type  e.ngine.  H.r.  of  Compound  &  Triple-Expansion  Types. 

Sole  Aijents  for  Canada  :  LAURIE  &  LAMB,  212  boa?d  oftrbde  b  jildincs,  MONTRf^AL,  CAN. 


T.-loi-r.ipIn,  A.lvir 
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Mr.  John  Gait.,  C.E.,  has  reported  on  the  development  of 
electric  power  at  Shuswap  Falls,  about  30  miles  from  Vernon, 
B.C.  He  estimates  that  5,000  h.p.  can  be  developed  at  a  cost 
of  $250,000,  and  if  only  60O  h.p.  be  taken  at  $30  per  h.p  a 
sufficient  revenue  could  be  obtained  to  cover  interest  charges 
and  operation. 

A  company  is  being  formed,  composed  of  Ottawa,  Arnprior 
and  Eenfrew  parties,  to  develop  a  vnluable  water  power  on 
the  Mississippi  river  at  Galetta,  Ont.  The  deal  for  the  water 
power  was  put  through  by  Mr.  J.  J.  Kingrose,  of  Galetta.  It 
is  understood  that  the  new  company  will  immediately  develop 
the  falls  and  build  their  transmission  line  to  Arnprior. 

A  modern  electric  light  and  waterworks  systern  has  been 
installed  at  Banff,  Alberta.  There  are  two  generators,  one  of 
200  kw.  capacity  and  one  of  70  kw.,  supplied  by  the  Canadian 
General  Electric  Company  and  directly  connected  to  the  engine. 


The  waterworks  equipment  comprises  two  large  duplex  fire 
pumps,  two  deep  well  pumps  and  two  condenser  pumps,  made 
by  the  Canada  Foundry  Company,  Toronto. 

The-  Sherbrooke  Street  Eailway  Company  and  the  Sher- 
brooke  Power,  Light  &  Heat  Company  are  considering  a  pro- 
position to  amalgamate.  Among  points  which  it  was  suggested 
would  enter  into  a  contract  with  the  city  in  connection  there- 
with are  the  following:  The  street  lighting  would  be  continued 
as  at  present.  The  company  would  agree  to  provide  up  to 
500  h.p.  yearly  at  cost,  to  be  paid  for  by  the  city,  but  only 
for  bonuses  to  new  industries  locating  there.  The  city  would 
retain  the  right  of  owning  and  operating  an  electric  power 
plant,  but  solely  in  order  to  furnish  power  to  take  the  place 
of  a  cash  bonus  to  new  industries  and  in  order  to  light  the 
streets  and  city  buildings.  The  arrangement  would  be  liable 
to  termination  by  the  city  at  the  end  of  two,  three,  four  or 
five  yeslrs,  by  three  months'  prior  notice  in  writing. 


POSITION  WANTED 

Electrical  Engineer  (30),  at  present  Chief  Assistant 
Electrical  Engineer  in  one  of  the  most  successful 
undertakings  in  England,  desires  similar  berth  in 
Canada,  or  would  take  charge  of  large  contract 
work  (permanent).  Excellent  references  from  well- 
known  British  Engineers,  14  years'  experience,  and 
an  Associate  Member  of  British  Institution  of  Elec- 
trical Engineers,  W.  F.  STAMP,  ix  Somerset 
Place,  Devonport,  England. 

KEHT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  .MICA 


$2 


FOR  THIS  SMALL  SUM  THE 


$2 


MANUFACIUREI]-^  SUPPLY  MEHCHANI 

may  keep  posted  oo  new  opeoinf^s 
(or  trade. 

Vll  CANADIAN  CONTRACT  RECORD 

reports  weekly  aU  projected  building  and  otlier 
coDStructloQ  works  throughout  Cauuda  as  well 
OS  oew  business  enterprises. 


Send  your  name  and  address  with  t2  for 
a  year'8  subscription  to 

CaDadian  Gootract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


TELEPHONES 


We  manuf  icture  TELEPHONES  for  all  kinds  of  sei  uice. 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HA  LTV  AX.  N.  S. 


Please  mention  the  Canadian  Electrical  News  when 
corresponding  with  adveftisers. 

ALUMINUM 

ELECTRICAL  CONDUCTOHS 


FOR 


RA  XL  WA  Y  FEEDERS  and 
TRANSMTSSION  LINES.. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 
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Canadian 
Hand  =  Book 
of  Steam 
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Electricity 

BY 

WILLIAM  THOMPSON 

170  Pages,  Illustrated 
In  Strong  Cloth  Binding 

'T'HE  prt  p.iralory 
chapters  arc  df- 
votfd  to  a  concise 
explanation  ot  the 
foundation  prlnciple^ 
of  Malhemalics,  h 
knowledge  of  which 
is  absolutely  neces- 
sary to  the  study  ot 
Electricity  and  H!ii- 
gineering.  In  the 
succeeding-  chapter> 
the  student  is  led  b\ 
gradual  stages  to  a 
more  complete  ac- 
quaintance with  these 
subjects,  and  is  equip- 
ped wiih  knowledge 
to  enable  him  to  pur- 
sufe  his  lesearrhes  lO 
■•  f  rlher  extent. 


J.  I,.   Weller,  Mem. 
Can.  Soc.C  K.,Prcsidenl. 
John  L  Gibb. 

Vice-President. 
W.  S  McNamara, 

Secretary-Treasurer. 
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Concrete 
Pole  Co. 

Limited 

St.  Catharres,  Ont. 
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C.  H.  Mortimer 
Publishi^gCompany, 
Limited 
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The  Reinforced 
Concrete  Pole 

is  cheaper  than  the 
steel  pole,  pre'^ents  a 
better  appearance 
and  will  not  rust  off 
at  the  ground  line. 

Write  for  particulars 
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SHAWMUT  POCKET  TEST  LAMP. 

Attent  ion  is  en  Hod  to  the  Sliawmut  Pocket  Test  L»niji,  11 
device  recently  put  on  the  market  by  the  r^hasn-Shawmiit  Com- 
pa  ny. 

The  considerable  difficulty  and  annoyance  which  has  occur- 
red from  defective  indicators  of  enclosed  fuses  in  general, 
necessitating  the  employment  of  cumbersome  methods  to  de- 
termine blown  fuses,  led  the  Chase-Shawmut  (Company  to  de- 
sign a  test  lamp  to  be  used  as  a  short-cut  method  of  discover- 
ing same.  It  is  also  very  useful  to  show  whether  or  not  a 
circuit  is  alive.  It  is  made  up  of  a  specially  designed  incan- 
descent lamp,  enclosed  in  a  fibre  casing.  This  casing  has 
ferrules  and  knurled  binding  posts  on  either  end,  while  at  the 
middle  a  fair  sized  hole  through  both  walls  of  the  casing 
allows  the  illumination  of  the  lamp  to  be  plainly  seen.  For 
the  majority  of  switches  and  fuses  the  metal  ends  of  the  test 
lamp  will  bridge  parts  of  opposite  polarity,  but  for  work 
where  the  distance  is  greater  than  the  length  of  the  test 
lamp  the  binding  posts  afford  a  convenient  means  of  clamp- 
ing leads  of  sufficient  length.  It  is  not  designed  for  con- 
tinuous service,  and  should  be  used  only  for  flashing,  as  the 
small  enclosed  casing  will  soon  become  too  hot  if  left  long  in 
circuit. 

The  test  lamp  is  made  in  two  sizes;  one  for  ]10  volts, 
measuring  .3  7-8  in.  over  all,  with  a  diameter  of  11-16  in.  The 
other,  for  220  volts,  measuring  4  3-4  in.  over  all,  with  a  diame- 
ter of  1  1-16  in. 
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THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 

household. 


has  no  equal  for  the  facility  it  affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BEii  mnm  mmt  of  mm 


I 

LONG  DISTANCE  TELEPHONE  SERVICE  S 

1 
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Drawing  $123  to  $250  monthly  require  more  than  Schoolroom  Knowledge. 

As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity 
of  experience  and  practical  training  you  must  have,  and  will  prepare  you 
In  few  months  home  instructions  for  above  paying  positions,  which  I 
furnish  free  anywhere. 

Complete  Highest  Grade  Drawing  Outfit,  everything  included,  with 
German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  12,  ENG'S  EQUIP'T  CO.,  Inc.,  Chicago. 


VALUE,  $13.85 

TTTPfHT?  """^  MY  STUDENTS 
X    AVLLC  Delivered  at  once 


MITCHELL  ELE6TRI6MD  MflCHINLRY  60. 

276  Fort  Street      ■      WINNIPEG,  MAN. 

wnai  we  DO     *  special  m^m 

Rewind   or    repair  armatures,  field    magnet     ,f  ^^^^  ^ave  any    special  apparatus   give  us 
coils,  transform.ers  and  arc  lamps. 

,  ,      .  ,  your  ideas,  and  we  will    elaborate  them 

Refill  commutators;  supply  new  bearings,  and 

repair  any  defect  large  or  sm^dl.  ^        for  you. 


EVERSHED  &  VIGNOLES,  Limited 

ELECTRICAL  ENGINEERS,  LONDON,  ENGLAND. 

MAKERS  OF 

Portable  Ammeters,  Voltemters. 
Patent  Meggers,    Moving  Coil 

Instruments,  Etc.  SPECIAL  MARINE  ADJUSTMENTS 

C'oiilractor.s  to  the  Bnlisli  Admiralty,  War  Oltice,  (.i.  I'.O. ,  National  Telephone 

Co.,  Etc. 
SOLE  CANADIAN  AGENT  : 

J.  F.  B.  YANDELEUR,  no.  3  dineen  building,  TORONTO 

Code,  A.  B.  C,  Fifth  Eda.  Code   Words  for  all  lastrum  e  els  and  fans 

.Sparc  Paris  Kept  in  Suvk  at  Toronto  against  cacli  Orvlcr. 

Prompt  Delivery  Guaianteed.      Send  for  Catalogues 


May,  igof 


THE  CANADIAN  ELECTRICAL  NEWS 


xiii. 


TELEPHONE  INSTRUMENTS 


FOR 


RURAL  PARTY  LINES 


THE  No.  501  Subscriber's  Station  is  an  Instrument  that  has  been  designed 
to  meet  the  demands  of  Rural  Party  Line  Service.    It  is 

equipped  with  a  powerful  five  bar  generator  which  will  ring,  under  favor- 
able conditions,  thirty  or  more  bells  on  a  single  line.  If  you  are  interested 
write  us  for  prices  and  instructions  for  organizing  Telephone  companies  and 
constructing  the  lines. 


We  are  the  only  manufacturers  in  Canada  who  can  supply  you  with 
anything  or  everything  for  a  telephone  system. 


THE  NORTHERN  ELECTRIC  &  MANFC.  CO.,  Limited 

181  Bannatyne  St. ,  WINNIPEG.    Cor.  Notre  Dame  &  Guy  Sts.,  MONTREAL. 


Second  Edition,  Revised  and  Enlarged 


Price  $1.00,  Postage  Prepaid 


"The  How  and  Why  of  Electricity 

By  Charles  Tripler  Child 
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yy  HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.     New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 

Uuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
ar.anged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 


THE  HOWANDWHY 
OF  ELECTRICITYG^ 

BvCHARLESTRIPLERCHILD 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  uoth- 
ing  that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun 

"We  can  unhesitatingly  recommend  this  bo  k 
to  all  non-technical  readers,  who  desire  a  simple 
aud  yet  correct  account  of  the  different  features 
of  modern  electrical  development." — Streei 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  i. on- 
technical  reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  leputa- 
tion  for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities." — New  York  Tribune. 

"In  spite  of  the  great  tna«s  of  electrical 
literature  already  exhistirg,  it  is  one  of  the  find 
good  books  of  its  kind.  *  *  *  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  - 
Engineering  News,  New  York. 


Send  us  your  order  to-day 


THE  C.  H.  MORTIMER  PUBLISHING  COMPANY 


Branch  Officks  . 
Board  of  Trade  Building,  Montreal 
7JO-7ai  Dnion  Bank  Building,  Winnipeg 
Suite  37,  Davis  Chambers,  Vancouver,  B.  C. 


Head  Office:  Confederation  Life  Building 

TORONTO.  CANADA 
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ElecLrical  Apparatus 

For  Sale 

1  75  K.  W.  2200  Volt  Stanley  Alternat- 

ing Generaic,  w/ith  2 '4  K.  W. 
Exciter. 

(  40  H.  P.  Induction  133  Cycle. 

2  30  "  " 

3  .5  " 

I  5       ■•  "  " 

'  3  " 

PRATT  &  LETCH  WORTH  CO., 
Brantford,  Ont. 


Just  Published 
New  Edition,  Revised  and  Enlarged 

Electrical  Engineering 

by  E.  Rosenberg 

Chief  Electrical  En, inee   at  Messrs.  Kort:n:  Bros  , 
Han<n<€r 

Rtvised  and  Brought  Down  to   Date  for  the 
American  Market  by 

Edward  B.  Raymond,  B.S. 

Associate   Member  of  the  American  Institute  of 

Electrical  Engixeers 
General  Su'erintendent  Schenc.  tody  H'otis  of  the 
'  General  Electric  Company 
8vo  xiH  +  347  partes.  333  figures. 
CIotK,  $2.00  net. 

RENOUF  PUBLISHING  CO. 

61  Vnion  Ave.,  Montreal 

Canadiati  Agents  for  John  Wiley  &  Sons, 
New  York 


"^'^"i^!.  NO.  6  ::r.^'' 

'Amperage  a"*' 
Lonj  Life 


VlGioria 

Dry 

Baueru 


HIGHEST 

AMPERAGE 

LONGEST 

LIFE 

A  trial  will 

convince  you 


THE  CANADA  BATTERY  CO. 
Berlin.  Ont. 

Plea.se  mention  the  Canadian  Elec- 
trical News  when  correspond- 
ing^ with  advertisers. 

ESTABLiSHEU  1849. 

ADSXFCEET'S 

Capital  and  Surlpus,  $1,500,000. 
OfflcfS  Throughout  the  Civillxnd 
World. 
Executive  06Sces  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A. 

THE  BRADSTREET  COMPANY  gatliers  infor 
mation  that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meicbants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
4II  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  oflkes  and  connections  have  been  steadily 
extended,  and  it  furnLshes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
%re  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
fioancial,  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
aoT  of  its  offices.    Correspondence  invited. 

THE  BRADSTRBET  COMPANY. 
Opfices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
t^xidon  Ont.;  .Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;   3t.  John,  N,  B.     Toronto,  Om.  Vancouver, 
&C.;    Winnipeg,  Man.;  Calgary  Alta. 

THOS.  C.  IRVING, 
Getv.  Man.  Weotern  Canada,  Toronto 


T«[  Filll  Eimit  GISiClli  Gfi. 

E 


Uimi  TED 


lectrical  Machinery,  Fixtures  and  Supplies 
Interior  Wiring,  Telepiiones,  Underground 
Conduits  and  Transmission  Lines.  . 


Branch  .Store  : 
39  ColborneSt.,  BRANTFORD. 


Phose  Main  4219 


Room  ICS  Stair  Building, 


BaVsttl-.f'.TORONlO 


^^^S^  P 


iS  ^^^^ 


WESTWARD  THE  STAB  OF 
EMPIRE  LEADS  THE  WAY 

If  you  want  Western  Business  ? 
If  you  want  a  Western  Representa- 
tive ? 

If  vou  want  some  of  the  North- 
West  Trade  ?— 

Write    to  the 

Western  Canada  Contractor 
&  Builders  Gazette 


a>ou 


Robb  Power  Plants 


We  design  and  contract  for  steam  power  plants  and  maintain  an  ex- 
perienced and  thoroughly  practical  engineering  staft'  that 
is  at  the  service  of  our  customers. 


CORLISS  ENGINES  ROBB-MUMFORD  BOILERS 

HIGH  SPEED  VERTICAL  ENGINES  RETURN  TUBULAR  BOILERS 
MEDIUM  SPEED  HORIZONTAL  ENGINES        WATER  TUBE  BOILERS 


ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST,  N.S. 

r»icTDi<-T  (320  Oss'fMjton    Avenu*.    Toronto.   WILH4M  MoKAY.  Minager. 
RirVirir  c-^  Be"  Teloot\one  Bvjtldlng.  Montreal,  WATSON  JACK.  Manager. 
OH"  ICE.S(3,s   Carlton  Street,  Wlrvnipog.  J  F.  PORTER.  Manager. 


May,  1907 


TME  CANADIAN  ELECTRICAL  NEWS 


Xv. 


Consulting  Electrical  Engineers 


 CHAR-LES  BRANDEIS  

A   M.  Can.  Soc.  C.  E.,  A.  M.  Anier.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc.  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

I,ong  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
6,-63  Guardian  Building  MONTREAL 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadian  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  Eng'rs.  (London). 
AsS'-ic.  American  Inst.  Electrical  Engineers. 

HYDRO-ELECTRIC  ENGINEER 

Kooms  1004-S  Traders  Jt -nk  B  ilu. 
Telephone  Main  7396  TOROSJ  O 


K.  L  AITKEN 

Consulting  Electric/il  Enbineer 

has  removed  to 

1003  Traders  Bank  Building 

TORONTO.  ONT. 

office  -  Main  1482 
Residence  -  North  J^^^ 


Long  Distance  Phones 


Edward  B.  Merrill 

B.A.,  B.A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  J.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industnal'Plants. 
Reports,  Valuations.  Etc. 
TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 


A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  EN4;iNEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

52-53  Janes  Building   -    rORONTO,  CAN. 

Cable  Address  "Rodparke"  (  W  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Eslimaies,  Arbitration'.^. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 

Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  and  32  St. John  Sts.,  IMontrea  t 

Plans,  Specificationif,  Supervision, 

Tests   Reports,  Arbitrations. 


GUY  M.  GEST 
ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


<77  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCrNNATI,  O. 


P.  L  MARCHAND  &  CO. 

Klectrical  Contractors 
Telephone  801 
128  112  Sparks  St.  OTTAWA.  O^T. 

WESCOTT  &GRIER 

Consulting  Engineers 

POWER       .       LIGHTING       •  RAILWAY 

Expert  E.xaminations,  Construction,  Super- 
vision. Design  of  Complete  Equipments,  Better- 
ment of  Existing  System,  Advisory  Reports. 

MerchaLttts  Ba.nk  Bldg.,  MONTREAL 

Telephone,  M.  1583. 


New  Weston  Instrument 

Send  for  Bulletin  No.  6 
MULTIMETER,  Model  58. 

A  high  grade  compact  portable  Uni- 
versal Testing  Instrument,  combining  in 
one  instrument  the  purposes  of  a  direct 
current  Voltmeter,  Miib-Voltmeter,  Milli- 
Animeter,  Ohmmeter,  Ground  Detector 
and  Wheatstone  Bridge. 

Have  your  address  entered  in  our  Mailing  List  for 
other  New  Instruments  to  follow. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

Waverly  Park.  NEWARK.  N.  J..  U.S.A. 

THE  CANADIAN  HAND-BOOK 
OF  STEAM  AND  ELECTRICITY 

BY  WILLIAM  THOMPSON 

[70  Pages,  Illustrated  In  Strong  Cloth  Bmding 

T^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
*  the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  vtage-*  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

E»RIOE!  50  OEJSTTS 

TI16  C.  tt.  iWortimer  PublisHino  ompany,  Limited 


TORONTO, 

Send  for  Table  of  Contents 


MONTREAL,   WINNIPEG,  VANCOUVER 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRING 

fOR  ELECTRIC  LIGMT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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TRADE  NOTES. 

Mi'ssr.s.  Collyer  &  Brock,  olcctrical  engiiieorH  and  contrac- 
tors, jNIontroal,  have  removed  to  the  Desbarats  Building,  cor 
nor  of  Beaver  Hall  and  Lagauchetiere  streets. 

Damage  to  the  extent  of  .$3,000  was  recently  sustained  by 
Fred.  Thompson  &  Company,  electrical  contractors,  Montreal, 
as  the  result  of  a  fire,  supposed  to  have  l)e('n  caused  by  spon- 
taneous combustion. 

The  engineering  and  contracting  firm  of  Westinghouse, 
Church,  Kerr  &  Company,  has  been  incorporated  in  Canada 
under  the  name  of  Westinghouse,  Church,  Kerr  &  Company  of 
Canada,  Limited.  It  is  understood  that  considerable  Canadian 
capital  will  be  invoatod  in  the  Canadian  corporation. 

The  Midland  Electric  Company,  electrical  specialties,  Mont- 
real, announce  their  removal  from  60  St.  Peter  street  to  more 
commodious  quarters  at  119  to  121  D'Youville  Square,  where 
they  are  displaying  a  larger  line  of  bronze,  terra  cotta,  am- 
phora and  bisque  elcctfolievH  and  portables,  "Beaver  Stand- 
ard" lamps,  etc. 

In  order  to  keep  pace  with  the  requirements  of  their  increase 
in  business,  the  John  McDougall  Caledonian  Iron  Works  Com- 
pany, Limited,  of  Montreal,  have  opened  sales  offices  at  the 
following  places: — Montreal,  82  Sovereign  Bank  Building; 
Toronto,  810  Traders  Bank  Building;  Winnipeg,  251  Notre 
Dame  street;  Vancouver,  416  Seymour  street;  Nelson,  Jose- 
phine street;  New  Glasgow,  N.S.,  Telephone  Building.  Their 
principal  products  are  waterworks  equipment  and  all  kinds 
of  hydraulic  and  mill  machinery. 


PERSONAL. 

Mr.  Charles  Garden,  Woodstock,  N.B.,  has  gone  to  Van- 
couver, B.C.,  to  become  engineer  for  the  British  Columbia 
Electric  Eailway  Company. 

Mr.  H.  D.  Bayne,  of  the  Canadian  Westinghouse  Company, 
Montreal,  sailed  from  St.  John,  N.B.,  April  6th,  for  a  two 
months'  trip  on  the  European  continent. 

A  well-known  engineer  passed  away  on  April  11th  in  the 


person  of  Mr.  .John  M.  Dixon,  who  was  for  a  number  of 
years  engineer  at  the  City  Hall,  Toronto. 

Mr.  Charles  F'.  Wolfe,  who  has  been  with  the  Waterous 
Engine  Company,  Brantford,  for  35  year.i,  and  recently  as 
general  suf)erintcndent,  has  resigned,  to  become  associated 
with  the  Canadian  Casulty  &  Boiler  Insurance  Company,  of 
Toronto. 

Mr.  T.  McCrossan,  city  electrician  of  Vancouver,  B.C.,  haa 
tendered  his  resignation,  owing  to  the  Council 's  refusal  to  in- 
crease his  salary.  Mr.  McCrossan  has  performed  his  duties 
very  satisfactorily  and  has  placed  his  department  in  a  strong 
j)osition. 

Mr.  I'.  E.  Hart  has  been  engaged  as  electrical  engineer  by 
the  town  of  Kenora,  Ont.,  and  will  have  charge  of  the  light- 
ing, power  and  telephone  systems.  Mr.  Hart  was  first  engaged 
in  America  with  the  General  Electric  Comf)any,  of  Schenec- 
tady, N.Y.,  in  their  testing  department,  afterwards  with  the 
West  Kootenay  Power  &  Light  Company,  of  Rosaland,  B.C., 
and  later  with  Allis-C'halmcrs-Bullock,  Limited,  of  Montreal. 


PUBLICA  nONS. 


Frederick  J.  Drake  &  (.'ompany,  publishers,  Chicago,  have 
placed  on  the  market  a  book  of  300  pages,  entitled  ' '  Locomo- 
tive Engine  Break-downs  and  How  to  Repair  Them. ' '  It  con- 
sists chiefly  of  questions  that  were  asked  by  enginemen  during 
a  series  of  years  and  answered  by  Mr.  W.  G.  Wallace  through 
the  columns  of  the  Brotherhood  of  Locomotive  Firemen's 
Magazine. 

Bulletin  No.  6,  from  the  Weston  Electrical  Instrument  Com- 
pany, Waverly  Park,  Newark,  N..T.,  describes  the  Weston  mul- 
timeter, which  is  a  new  form  of  electrical  measuring  instru- 
ment, possessing  a  very  wide  range  of  usefulness  in  the  meas- 
urement of  electrical  quantities.  It  is  an  instrument  which 
will  quite  accurately  serve  the  purposes  of  a  direct  current 
voltmeter,  milli-voltmeter,  ammeter,  mil-ammeter,  ohmmeter. 
ground  detector  and  wheatstone  bridge. 


The  McEWEN 


HIGH  SPEED 
AUTOMATIC 


In  Simple  and  Compound  Units 


Unexcelled 
for 

Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 
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Westir\gho\ise 

Motors  for  tKe  Shop 


Westinghouse  Type  S.  Motor  Driving  Niles  Driving  Wheel  Chucking  Lathe. 


Have  you  tools  to  drive? 
We  have  the  Motors  to 
drive  them. 

The  variety  of  work  performed  daily  by  Westinghouse 
Motors  would  likely  surprise  you.  It  would  be  difficult 
to  name  a  tool  or  machine  to  which  they  have  not 
already  been  successfully  applied. 

Canadian  Westinghouse  Co.,  Limited 

Generak.1  Offices  and  Works,  HaLmilton,  Ontatrio 

For  Pa.rticulars  Address  Nearest  Office 
Traders  Bank  Building,  Sovereign  Bank  of  Canada  Bldg, 

Toronto  Hamilton  Montreal 

152  HaLStings  Street  922-923  Union  Bank  Building         134  Gr^Lnville  Street 

Vancouver  Winnipeg  HaLlifatx 
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15he  MidloLiid  Electric  Co. 

Montreal 

has  removed  from  60  St.  Peter  Street  to 

119  &  121  D'YOUVILLE  SQUARE 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE  IN  CANADA 


"YOUR  ELLGTRIGftL  SUPPLY" 
 HOUSE  

61  St.  Sulpice  Street         -  -  MONTf^CAU 


WE  RECOMMEND 

MIIIIGAN[S[  ^  BABBITT  iTIl 

F'or  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  OuDdas  Street,  London,  Can.— Phone  1103. 

Dunamos  and  wm% 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


CdLndLdian  White  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NOR.TH  ANER.ICA  BUILDING 


I  MNGINBMRS  AND  CONTRACTORS 

FOR 

Steam  aLn<^  Electric  RaLilroaLcIs:  Electric  Light  eLnd  Power  PlaLtits:  Building  Con<- 
struotion:  Water  a.nd  Gbls  Works:  Docks.  HsLrbor  Works,  etc..  etc 


J.  a.  WHITE  <*  COMPANY,  INC., 
New  York  City 


CORRBSPONDBNTS 
J.  a.  WHITE  <*  COMPANY.  LIMITBD. 
Loadoa,  Englaad 


WARlNO'WmTB  BUILDINO  CO. 
London,  Eatlaad 


WE    BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT' HAVE  YOU  FOR  SALE  ?    WHAT  HAVE  YOU  TO  EXCHANGE  ?     WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Lnrf/est  Eleetrieal  Repair  Shoj)  in  Canada 

FRED.  THOMSON  &  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 


770-772-774  CRAIG  STREET. 


MONTREAL 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


Seventeenth  YEAR.  TORONTO,  MONTREAL       —     JUNE,  1907      —      WINNIPEG,  VANCOUVER  ^^$^.00  Per  Ye  Jr^ 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKsLse.  Mvilti  PKatse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 


El66i.ri6  Mi\m  m  Gooklng  /\ppliaii66s 

R6llaDl6,  EGonoinlcal  and  IndesiruGtible 

Water  Heaters      Grids  and  Broilers 
Cereal  Cookers  Ovens 
I  Coffee  Percolators  Flat  Irons 
.)  Chafing  Dishes  Radiators 
^^^/       Disc  Stoves  Frying  Pans 

Combination  Cereal  Cooker.  Chafing  Dish. 

Descn'ptiue  Catalogue  and  Prices  upon  Application 


Canadian  General  Electric  Go. 

Limited 

Disc  stove.  Head  0!tiG6  :  TORONTO.  ONT.  r 


District  Otnces:  MONTREftL,   HftLIFflX,    OTTflWfl,  WINNIPEG, 
VANCOUVER,  ROSSLflND. 

6-pound  Flat  Iron  for  General  Household  Use. 
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Electric  Repair  and 
Contracting  Company 

The  oldsmt  and  best  equipped  firm 
In  Canada. 


F.  N.  PHiLLirs,  President. 


Geo.  H.  Olhev  2nd,  SecreuryTrea>arer. 


MONTR&'Rb 


F.  PiffS  ElB 


(LIIVIITEID) 


TORONTO 


FINE 

BANK  DFFinF^\^  wmt-t.  ai„nuv/i_.  I    iHiMW'  .L 

OOURT  HOUSE 


m  imim  imw  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

RfllLWfll,  F[[0[R  Hi  IRO[L[!  ilRl 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Undersrround  Use. 

U.  S.  Factory :   American  Electrical  Works,  Providence,  R.  I. 
New  York  Office  :    26  Cortlandt  Street. 
Chicago  Office:    13^  Adams  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF., 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

261-287  Devonshire  ri/^QT#^1M 
4-5  WithroD  St.  1  UIN 


For  Your  Present  Requirements"^ 


SOCKETS 


TRADE 


MARK 


Manufactured  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


MONTREAL,  CANADA 


Long  Lined 


Flashing  1261  T-H.  Key  Socket  >^  in. 

Flasher  1262     "       "       "  " 

Flashily  1263     "  Keyless"  %  " 

Flashiness  1264    "       "       "  H  " 


Special  Finishes 


Caps 


Code  Word.  List  No. 

Torpedo   9386  Edison  Key  Socket  inch 
Thistle    50760      "       "       "       ^  " 
Torpidly  9392     "    Keyless"       H  \" 
Thrift      5076S     ••        "      "       ^  " 


Extra  Long  Keys 


J.  A.  DAWSON  &  CO.,  Agents  148  McGill  Street.  MONTREAL 
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Cat  No.  412— 2-Light. 


Cat.  No.  411— i-Light. 


Twin  Socket  with  Parabalic  Shades,  Pendant  Form 
Cat.  No.  043272. 


Ca'.  No.  94'- 


GET  TME  RIGHT  LIGHT   IIN  THE   RIGHT  WAY 


BY  USING 


BENJAMIN  TWIN  SOCKETS 

National  Code  Standard,  Convenient,  Economical 
Write  for  New  Catalog  C— 17 


Cat.  No.  942. 


Column  Light   Cat.  No.  4382. 


Twin  Soclcet  w>th  Parabolic  Shades, 
Pendant  Form--Cat.  No.  482742. 


BENJAiniN  ELECTRIC   MFG.  CO., 


Continuous  Reflector — Cat.  No.  4694 

64  York  Street, 
TORONTO 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 

THE  WIRE  AMD  CABLE  COMPANY,  -  -  -  MONTREAL 


3 


r 

![  The  Local 
Hardware  Man 


i 
1 


Is  one  of  the  first  to  know  ot 
contemplated  buildingf  oper- 
ations. His  favor,  his  "O.K." 
is  worth  having-.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


li 


El3fcT=l=T=l=T=l=T=IEf 


THE  AUTO- 
SAFETY  SWITCH 

{Patented  August  1899,  October  1906.) 

can  be  confidently  installed  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalities  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  Auto=Safety 
Electric  Switch  Company 

211  Board  ot  Trade  Bulldiaz,  MONTREAL. 
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The  coisiderable  annoyance  caused  by  unreliable  enclosed 
fuse  indicators,  necessit  iting  some  means  for 
detecting  open  circuits,  has  prompted 

The  CHASE-SHAWM UT  CO. 

to  put  upon  the  market  the 

"SHAWMUT" 

POCKET  TEST  LAMP 


A  device  which  is 

Neat  111  Appearance 


Black  Tubing 


Nickeled  Fittines 


A- 1   in  Construction 
Tested   and     Inspected   Before  Shipment 
Efficient   in  Operation 

Opening  in  tube  allowing  illumination  of  specially  designed 
incandescent  lamp  plainly  visible. 

Made    in    Two  Sizes 

I  10  Volt-;  3J^'8  in-  'o'lk'  11,16  in.  dia.  Cat.  No.  2500 
220  Volts        4^  in.  long       i  1  I'l  in.  dia.        Cat.  No.  2501 


GHASE-SHAWMUT  GO. 


NEWBURYPORT, 


MASS. 
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MOONLIGHT  SCHEDULE  FOR  JULY 


Date. 
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No.  of 
Hours. 
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The  Brandon  Electric  Light  Company,  Brandon,  Man.,  have 
commenced  an  addition  to  their  power  house.  The  present 
building  will  be  carried  out  to  the  corner  of  Lome  avenue 
and  a  new  additiiDn  erected  three  stories  high,  brick,  with 
cement  and  stone  foundation.  When  the  new  machinery  is 
installed  the  capacity  of  the  plant  will  be  greatly  inerea.sed. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE  BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.,     -     TORONTO,  ONT 

Phone  M  1729. 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


"CALVADUCrAND  "LORICATED" 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 


TORONTO 


CANADA 


The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 

BUILOERS  FOR  c»««o»  Head  OmcE  AND  Works  :  MONTREAL 

DISTRICT  .       MONTREAL,  82  Sovereign  Bank  Building;  WINNIPEG,  251  Notre  Dame  Avenue  ;  NELSON.  Josepliine  Street; 

OFFICES  •      TORONTO,  810  Traders' Bank  Building;  VANCOUVER;  416  Seymour  Street ;  NEW  GLASGOW,  N.  S.,  Telephone  BuiLlIng 
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Mr.  II.  i.i itclicll,  (,'.K.,  of  'roronto,  lias  recently  reported 
on  a  water  power  project  in  the  vicinity  of  Saskatoon,  Hank. 

Mr.  L.  White,  formerly  of  Calgary,  has  been  engaged  as 
superintendent  of  the  civic  electric  light  plant  at  .Saskatoon, 
Sask. 

The  Stark  Telephone,  Light  &  Power  Hystcin,  Limited,  To- 
ronto, have  removed  their  head  office  from  the  Manning 
Chambers  to  84  King  street  east. 

Messrs.  Boss  &  Ilolgate,  consulting  engineers,  Montreal,  have 
been  engaged  by  the  (Jity  of  Ottawa  to  rejjort  on  the  several 
water  i)owcrs  available  for  u.se  by  that  city. 

The  Nipissing  Central  Eailway  Company  propose  to  construct 
an  electric  railway  from  Cobalt  to  New  Liskeard,  Ont.  Hon. 
Frank  Latchford  is  interested  in  the  company. 

The  (dectric  light  i)lant  at  Port  .Saskatchewan,  owned  by  O. 
Iliginan,  has  been  sold  to  a  joint  stock  company,  known  as 
the  Fort  Saskatchewan  Electric  Coiiijiany,  Limited. 

The  City  of  Woodstock  has  api)lied  to  the  Ontario  Eailway 
&  Municipal  Board  for  the  approval  of  a  by-law  providing  for 
the  issue  of  debentures  to  the  extent  of  .$7,04.5  for  the  exten- 
sion of  the  electric  light  plant. 

The  Bell  Telephone  Company  have  decided  to  in.stall  an 
entirely  new  plant  at  Chatham,  Ont.  They  have  leased  a  new 
building,  which  will  be  modernly  equipped,  and  it  is  probable 
that  an  underground  system  of  wires  will  be  adopted. 

Mr.  H.  (i.  Acres,  electrical  engineer,  Toronto,  has  reported 
on  a  water  power  at  Wardsville,  Ont.,  the  development  of  which 
is  under  consideration.  By  the  building  of  the  dam  a  fall  of 
twenty-eight  feet  can  be  obtained,  which  will  give  from  .500 
to  800  horse-power. 

The  Toronto  Board  of  Control  have  decided  to  instruct  the 
City  Engineer  to  make  an  estimate  of  the  cost  of  a  distribu- 
tion plant,  also  to  report  where  the  distributing  station  should 
be  located.  The  report  will  be  submitted  on  the  basis  of  the 
city  taking  15,000  horse-power. 

Mr.  A.  C.  Reid,  city  electrician  of  Moose  Jaw,  Sask.,  will 


a.sk  the  Council  for  ^'.ii>,<)Of)  for  nece.ssary  extcn.sjoiis  to  power 
hou.se  and  plant.  The  improvements  contemplated  include  a 
now  boiler  hou.se,  new  steel  stack,  two  new  boilers  and  a  third 
generating  unit.  This  hitt'r,  houcvfr,  may  not  )><•  reqiiirc<l 
until  next  year. 

Th.>  Town  Council  i  t  K;iit  'roronto  have  granted  a  franr-hise 
to  the  Independent  Phone  Company,  and  the  question  of  terms 
is  now  being  arranged.  It  is  probable  that  there  will  be  a 
maximum  rental  of  .$15  per  year  for  house  phones  and  .$24  for 
business  phones,  with  a  free  service  to  subscribers  of  York, 
Markham,  Scarboro',  etc.,  where  the  indepcnd'  nt  linfs  are  now 
operated. 

The  City  Council  oi  (Quebec  have  awanled  the  contract  for 
electric  lighting  as  follows: — Quebec  Jacques-Cartier  Electric 
(Jompany,  direct  current  enclosed  arc  lamps,  at  $62.10  for  a 
period  of  five  years;  65  candle  power  incandescent  lamps,  $24 
a  year.  Quebec  Railway,  Light  &  Power  Company,  for  lights 
in  the  parks,  direct  current  enclosed  arc  lamps  at  $40  a  year 
for  a  period  of  five  years;  G5  candle  power  lamps,  $10  a  year. 

The  Strathcona  Radial  Tramway  Company,  Limited,  are 
desirous  of  securing  a  franchise  in  Strathcona,  Alta.,  for  the 
operation  of  a  street  railway  system.  The  company  is  com- 
posed of  Edmonton  and  Strathcona  capitalists,  their  solicitors 
being  Rutherford  &  Jamieson.  They  a.sk  an  exclusive  franchise 
for  thirty  years,  the  city  to  have  the  option  of  acquiring  the 
railway  system  at  the  expiration  of  that  time.  They  agree 
to  have  three  miles  in  operation  by  November  1st,  1909.  The 
motive  power  is  to  be  electricity. 

It  is  understood  that  the  British  Columbia  Electric  Railway 
Company  find  it  necessary  to  provide  additional  power  f.t 
Victoria,  and  that  Mr.  Meredith,  the  eminent  hydraulic  en- 
gineer, has  been  engaged  to  report  on  the  various  water  powers 
available.  It  has  been  suggested  that  water  be  diverted  from 
the  Koksilah  River  by  means  of  a  pipe  line.  This  would  be 
utilized  for  maintaining  the  level  of  Shawinigan  Lake.  Then 
from  the  latter  body  of  water  would  be  constructed  an  outlet 
to  a  point  in  the  vicinity  of  Mill  Bay,  where  the  power  hou.se 
would  be  located.  This  project  would  involve  a  large  expendi- 
ture of  money,  but  it  would  provide  a  supply  for  many  years 
to  come.    All  will  depend  on  the  report  of  Mr.  Meredith. 


TELEPHONES 

AvitomaLtic,      Intercommvirvicating     or  Switchboa.rd 


No.  800 
Bi-l^n«  " 

Telephone 


No.  401 
MetciLl  Flush 

Telephone 


No.  900 
"  Eversure  " 
Telephone 


-ROTOKOLL" 
C.  E.  Swifchboeird 
For  Janitor  Use  and 
for  Colleges  or 

Fa-ctories 


MANUFACTURED  BY  THE  ELECTRIC  GOODS  MANUFACTURING  CO. 


SOLE    .AGENTS    EOR  C.AN.XD.V 


R.  E.  T.  PRINGLE  CO.,  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 
ST.  JOHN,  N.  B.  MONTREAL,  QUE.  TORONTO.  ONT.  Wl  N  N I  PEG,  M  AN. 

Show  Room  :  16-18    Victoria   Sq..  Montreal 
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The  Hydro-Electric  Power  Commissioners  are  considering  tbe 
advisability  of  sending  one  of  their  experts  to  Europe  with  a 
view  to  examining  into  the  latest  systems  adopted  there  for 
the  long-distance  transmission  of  large  units  of  electrical 
energy. 

The  Eailway  and  Municipal  Board  have  given  their  approval 
to  the  adoption  of  the  Providence  fender  by  the  Peterboro ' 


Street  Eailway.  Mr.  J.  H.  Larmouth,  C.E.,  a  graduate  of 
McGill,  has  also  been  approved  by  the  Board  as  local  examiner 
of  motormen  for  the  same  city. 

Mr.  Wm.  N.  Kumley,  president  of  the  Eumley  Manufactur- 
ing Company,  of  La  Porte,  Indiana,  was  in  Toronto  last  month, 
and  arranged  with  the  American-Abell  Engine  &  Thresher  Com- 
pany for  the  manufacture  of  his  invention  of  a  new  boiler,  on 
which  he  has  secured  Canadian  patent  No.  98616. 


THE  SUNBEAM  INCANDESCENT  LAMP 

The  Lamp  of  Quality 

USED  BY  THE  LARGEST  CENTRAL  STATIONS 

MaLde  ii\  Canada  by 

Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 

Main  Office;  TORONTO  Factory:  st.  Catharines 

The  only  Exclusive  Manufacturers  of  Incandescent  Lamps  in  Canada 


The 


4      General  Electric  Co.  of  Sweden 


Ma-nufacturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Indtiction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.  'Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


i  KILMER  &  PULLEN,  McKinnon  BIdg.,  TORONTO 


i 


4( 


GOLDiE 


CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL  FEATURES: 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,  CLOSE  REGULATION,  ETC. 


Ttie  GOLDIE  &  MC6ULL0GH  I 


GALT 


GO.,  Limited 

ONTARIO 


CANADA 


Western  Branch  : 
248  McDERMOTT  AVE.,  WINNIPEG.  MAN. 
Qi'EBEC  Agents:  ROSS  &  GREGG,  Montreal,  Que. 

21  and  42  x30  Vertical  Compound  Ooldle  Corliss  Engine 
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Tlio  Norton  T('U'|if)liiio  &  Contracting  f'oinf>any,  Limitffl,  has 
rccontly  been  incorporated  at  Toronto  to  manufacture  and  deal 
in  electrical  supplies  and  the  Norton  system  of  hotel  annuncia- 
tors and  t.eK-phones.  The  capital  is  $10,000. 

The  West  Kootenay  Power  &  Light  Company  Iiavc  purchased 
the  plant,  and  other  assets  of  the  Cascade  Water  Power  Com- 
pany in  order  to  supply  their  customers  in  the  P.oundary  dis- 
trict with  electric  power.  The  Cascade  Company  have  fur- 
uished  power  in  the  Boundary  district  since  1901,  but  the 


amount,  has  been  inaderjuate  to  meet  thi;  demands  of  the  dis- 
trict. The  West  Kootenay  Power  &  Light  Company  extended 
their  pole  lines  to  (Irand  Forks,  Vhtrnix,  Greenwood  and  othrr 
points  at  a  iarge  expense,  but  the  Legislature  of  1906  refus*''! 
tfi  give  them  permission  to  sell  power  in  the  Boundary  district, 
on  the  ground  that  the  Cascade  Water  Power  r.'omjiany  had 
the  exclusive  right  within  a  certain  radius  of  the  works  at 
Cascade.  The  negotiations  which  have  just  been  concluded 
now  gives  the  West  Kootenay  Company  the  right  to  sell  elec- 
tric power  in  two  of  the  largest  mining  diatrictfl  in  British 
Columbia. 


Belliss  Sc  Morcom  Limited,  Engineers 


Established  over  50  years. 
Telegrams :- "Belliss"  Birmingham,  A.H.C.  5th 
Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
s  X'lfTORiA  Street,  S.  W. 


ENGINES 

Direct,  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricalion  ;  Simplicity;  Strength;  Exp?r- 
ience  ;  Low  Co!>t  ;  Reliability  ;  Minimum  Maintenance  ;  Compactness  ; 
Good  Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 

3,300  Engines  supplied  or  building,  representing  upwards  of 
600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B. 
H.P.  of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada  :  LAURIE  &  LAMB,  212  board  cftrade  bjild!NCS,  MONTREAL,  CAN. 

Tik-i.,^rapliic  Address  :  ■■  Lano"  Montreal.  foJcs  :  .\.H.C.  .stii  A:  U'lStorn  I  nion. 


Surface  Condensing  Plant  from  250  SyrARE  Feet 
Cooling  Surface  ani>  Ui-warps. 


WoCo 


5)o<b 
0)0(0 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 


CROCKER-WHEELER 

ALTERNATING  CURRENT  GENERATORS 


Water  Wheel, 
Engine  and 
Belted  Types. 


THE 

PACKARD 
ELECTRIC 
CO.,  Limited 

Manufacturers  of 


HEAD  OFFICE  AND  WORKS 

ST.  CATHARINES 


BRANCH  OFFICES 

MONTREAL  WINNIPEG 
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Allis- 

I  /_>^-LIM|T£DJ 

MONTREAL, 


TrectYsformer 


s 


Allis 


MONTREAL, 


For  the  standard  line  of  lighting  transformers,  Allis-Chalmers-Bullock,  Limited,  employ  the 
"  cjre  "  type  now  almost  universally  recognized  as  the  best  all-round  type  lor  lighting  service. 
These  transformers  are  oil-filled,  self-cooled.  Cast  iron  tanks  are  used  up  to  10  K.W.  The  cases 
above  10  K.W.  are  made  of  corrugated  terne  sheet.     For  further  particulars  see  Bulletin  300. 


ALTERNATING  CURRENT  MACHINERY: 


Belted    Type  Generators. 
Flywheel  Type  Generators. 
Synchronous  Frequency  Changers. 
Synchronous  Motor-Generator  Sets 
Synchronous  Motors. 
Transformers. 


Engine  Type  Generators. 
Waterwheel  Type  Generators. 
Induction  Motor  Frequency  Changers. 
Induction  Motor-Generator  Sets. 
Induction  Motors. 


Turbo  Generators.  Switchboards. 

DIRECT    CURRENT  MACHINERY: 


Belted  Type  Motors  and  Generators. 

Engine  Type  Generators. 

Railway  Generators. 

Small  Multipolar  Motors  and  Generators 

Street  Car  Equipments. 


Bullock  Teasers  for  Printing  Presses. 
Multiple  Voltage  Balancing  Sets. 
Multiple  Voltage  Variable  Speed  Equipments. 
Switchboards. 

Small  Bipolar  and  Multipolar  Motors  and  Generators 


HMIHMjyiiMlk 

ALLIS  CHALMERS-BULLOCK.  Limited 

Head  Office  and  Worl<s,  MONTREAL. 
District  Offices  :  Toronio,  Trailers  Ban k  Bldg.;  Montreal,  Sovereign  Bank  BIdg.;  f<ew  Glasgow,  N.S. 
Telephone  BIdg.;  Winnipeg,  2SI  Notre  Dawe  Ave.,  Nelson,  Josephine  St.;  Vancouver,  416  Seymour  St. 
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Power  Development  on  the  Kootenay  River  for  the  West  Kootenay 

Power  and  Light  Company,  Limited.* 

By  Robert  A.  Ross  and  Henry  Holgate,  Members  Can.  See.  C.  E. 


The  Kootenay  River  rises  in  the  northern  part  of 
Windermere,  in  British  Columbia,  a  short  distance 
east  of  the  head  waters  of  the  Columbia  River,  and 
flows  southerly  parallel  to  the  north-flowing  waters 
of  the  Columbia  for  fifty  miles,  thence  through  Fort 
Steele  and  across  the  international  boundary  into 
United  States  territory,  flowing  south  and  northwest 
for  a  distance  of  about  120  miles.    It  then  enters 


known.  The  periods  of  high  and  low  water  dift'er 
from  those  of  rivers  not  situated  in  mountainous  coun- 
try,  and,  in  the  case  of  the  Kootenay  River,  which 
largely  depends  for  its  supply  from  the  masses  of 
melting  snow  on  mountains  of  great  altitude,  the  high 
water  period  is  comparatively  late  in  the  season, 
highest  water  being  in  June  and  July. 

The  power  development  herein  described  was  built 


West  Kootenay  Power  Development — Downstream  View  of  Power  House. 


Canadian  territory  again,  and  soon  expands  into  what 
is  known  as  Kootenay  Lake,  which  receives  a  number 
of  small  streams  in  its  northern  arm  The  lake  dis- 
charges by  way  of  the  west  arm,  at  the  western  end 
of  which  is  the  town  of  Nelson;  the  river  keeps  a 
southwesterly  course  to  its  junction  with  the  Colum- 
bia River  at  Robson.  The  total  length  of  the  river  is 
about  350  miles,  and  the  area  drained  by  it  and  its 
tributaries,  above  a  point  ten  miles  below  Nelson,  is 
some  9,800  square  miles,  of  which  2,500  square  miles 
are  United  States  territory. 

The  minimum  flow  of  the  river,  at  a  point  about 
nine  miles  below  Nelson,  was  found  to  be  5,850  cubic 
feet  per  second.  These  measurements  were  taken  in 
January,  1905,  when  the  water  in  the  river  was  lower 
than  at  any  season  previously  observed.  The  varia- 
tions in  flow  of  the  river  are  very  great,  but  no  meas- 
urement^ maximum  flow  has  been  made  as  far  as  is 

*,Abstract  of  a  paper  read  at  a  joint  ineetingr  of  the  Mechanical  and  Electrical 
Ssections  ot  the  Canadian  Society  of  Civil  Engineers,  Montreal,  May  9,  1907. 


at  the  Upper  Bonnington  Falls,  the  lower  falls  hav- 
ing been  partially  develoj^ed  some  years  ago  by  the 
same  company.  The  site  for  the  development  of  the 
upper  falls  was  chosen  on  the  north  bank  of  the 
river. 

The  channel  between  the  Rocky  Island  and  the 
north  bank  was  made  use  of  for  approach  and  tail 
race;  the  power  house  was  built  in  the  river,  and  a 
cofferdam  was  built  from  the  bank  to  the  island,  thus 
unwatering  the  whole  site  and  diverting  the  water  to 
the  south  of  the  island.  Although  the  natural  channel 
assisted  materially  in  the  development  work,  yet  about 
40,000  cubic  yards  of  rock  had  to  be  removed  to  pro- 
vide power  house  foundations  and  tail  race.  The 
removal  of  this  rock  was  somewhat  difficult,  owing  to 
the  confined  area  in  which  the  work  had  to  be  done, 
the  difficulty  of  disposing  of  it,  the  nature  of  the 
rock  (Nelson  granite)  and  the  irregularity  in  direc- 
tion of  the  seams  in  the  rock,  some  of  which  had'  to  be 
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excavated  under  vvator.  As  a  large  part  of  the  con- 
crete work  admitted  of  the  use  of  large  stones,  those 
most  suitable  for  the  work  were  piled  up  in  con- 
venient places  for  this  purpose,  and  a  large  (|uantity 
was  passed  through  crushers  and  used  in  the  con- 
crete. 

The  variations  between  high  and  low  water  above 
and  below  the  falls  do  not  correspond  the  reason  be- 
ing that  at  present  the  flow  of  the  river  below  the 
fnlls  is  restricted  by  a  number  of  rockv  islands.  These 


potentiality  of  the  river  considerably.  However,  the 
matter  has  not  yet  been  considered  by  the  Govern- 
ment, though  it  would  afford  advantages  of  public 
benefit  in  the  navigation  of  the  lake,  which  is  now, 
and  will  perhaps  always  be,  a  part  of  the  transporta- 
tion system  of  this  district,  owing  to  the  great  diffi- 
culty of  constructing  a  railway  from  Kootenay  Land- 
ing to  Proctor,  located  17  miles  above  Nelson. 

The  power  house  is  entirely  of  monolithic  concrete 
construction  reinforced  wherever  necessary;  the  re- 


West  Kootenay  Power  Development— Generator  Floor  in  Construction, 


hold  back  the  flow  of  the  stream,  but  it  is  the  inten- 
tion to  improve  this  channel,  so  as  to  afford  more 
channel  area  and  more  nearly  equalize  the  rise  and 
fall  below  the  falls  with  the  rise  and  fall  above  them. 

Owing  to  these  variations,  which  can  never  be 
entirelj'  eliminated  (except  at  a  cost  beyond  commer- 
cial practicability),  the  vertical  type  of  wheel  setting 
was  adopted,  using  all  the  head  available  at  all  stages 
of  water,  instead  of  adopting  a  head  which  would  be 
nearly  constant  and  which  would  involve  the  sacrifice 
of  a  large  amount  of  power  for  periods  when  low 
water  prevailed.  Of  course,  when  the  natural  head 
is  least,  the  volume  of  water  used  is  not  important, 
as  the  quantity  available  is  more  than  ample,  but  al 
I)eriods  of  low  water  the  head  is  greatest,  and  the 
vertical  setting  is  ah  advantage,  since  it  permits  the 
use  of  the  higher  head.  Had  a  horizontal  wheel  set- 
ting been  adopted,  the  power  house  floor  would  have 
had  to  be  set  above  highest  water,  and,  allowing  the 
use  of  a  draft  tube  of  24  feet  at  this  altitude,  the  tail 
water  would  have  had  to  be  maintained  at  a  level 
al)ove  low  water,  which  would  involve  the  loss  of  h(>a(l 
for  a  considerable  period  of  every  year  wlien  water 
was  low  and.  conseijuent ly.  wlieii  head  was  most  valu- 
able. 

It  is  the  intention  to  incfease  tlii'  iiatuiMl  head 
building  a  timber  dam  across  the  river  to  a  height 
that  will  drown  the  rapids  above  the  fall  thus  afford- 
ing an  increav^'e  of  head  of  ten  feet,  and  the  niaeliinery 
.  and  works  ai-e  designed  to  meet  tliis  condition.  This 
work  will  be  done  during  the  current  year.  There  are 
no  troubles  from  ice  on  this  rixcr. 
.  It  is  possible  to  construct  works  at  the  outlet  of  the 
Kootenay  Tjake  to  maintain  the  lake  level  more  nearlv 
unit'orm.  and  thus  to  .-issist  materially  in  reducing 
maximum  discharge  and  incn>asing  mimimum  dis- 
charge of  the  river  below  this  [loint.  This  will  render 
wcn'king  conditions  nuich  lietter   and    increase  tlui 


inforcement  consisting  of  round  steel  rods,  and  in 
some  places  of  steel  rails,  which  were  used  in  parts 
of  the  structure  under  severe  strain. 

The  general  scheme  can  readily  be  seen  by  referring 
to  plan  herewith.   The  water  enters  the  flume  through 


KooiENAv  Power  Dexeloi'Mknt  —  Pl.mp  Chamber  and 
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tho  subnicrycd  nponings  ])ct\voon  tho  piers,  and  ran 
bo  shut  off  l)y  gatos  or  by  stop  logs,  the  latter  being 
provided  for,  so  as  to  render  the  gate  accessible  in 
ease  of  einergenev.  T>ehind  the  gates  are  the  screens, 
wliieh  are  thus  i-endered  accessible  for  repairs  or 
cleaning,  if  necessary.  The  water  flows  down  tlie 
tube  formed  in  the  concrete  to  the  wheels,  of  which 
there  are  three  on  each  shaft,  two  discharging  into 


are  made  to  operate  under  a  constant  hejid  liy  having 
the  discharge  at  a  hitrber  lcv*-l.  which  level  is  main- 
tained by  a  weir. 

The  pressure  y))Miips,  governors,  and  low  tension 
ca))les  are  all  located  in  the  chamber  below  the  power 
liousc  floor,  the  only  machinery  on  the  floor  being  the 
generators,  controlling  board  and  the  low  tension 
switehes.    The  eratie  travels  the  length  of  the  power 


POWER  DEVELOPMENT 
WEST  KOOTENAY  POWER  &  LIBHT  C  • 
SCCTIONl.  N*2  MAIN  UNIT 

<  w  

SCALC  IN  rccT 


ROSSAhOlGaTC 


MONTRfAi.    Dec  ^4  Oft 


1lu>  iippor  draft  tube  and  one  into  the  lower  tube, 
uniting  in  a  coiiiiuon  (lis('barg(>.  which  is  ]ila('cd  below 
low  water.  'I'hcdral't  1  ulics  ai-e  moulded  in  concrete  and 
have  no  steel  lining,  being  built  up  witli  the  struc- 
ture, cored  openings  in  the  monolith.  Care  was  taken 
to  secure  a  very  smootli  surface  on  I  lie  inside  ot"  all 
passages  for  water,  and  their  curves  au.d  cross  sec- 
tions were  designed  to  offer  as  little  resi.stance  as 
jiracticable. 

The  exciter  turl>ines  are  similarl\-  arranged,  but 


house  and  over  the  railway  track,  so  tl>at  all  machin- 
ery can  b(>  baiulled  from  tlie  car  to  place  by  the 
crane.  Any  leakage  tlu-ougli  tlie  up-stream  wall  is 
taken  care  of  in  the  air  space  and  drained  off. 

Tlu^  tail  race  openings  are  also  i)rovided  with  gates 
and  stop  logs,  which  can  be  closed,  and  any  chamber 
call  be  emptied  of  its  water  by  a  system  of  drains 
and  valves,  leading  tlie  wat<'r  from  any  one  chamber 
to  a  well  at  the  south  end  of  the  Imilding.  where  a 
centrifugal  i>inup  tlirows  it  nut  into  tlu'  tail  race.  The 
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head  wjilcr  is  adiiiillcd  thntiifjli  n  b.v-i).'iss.  Tho  whole 
sclu^uio  ])rovides  the  greatest,  facility  for  inspection 
and  making  of  repairs  Avhen  necessity  arises. 

Tlie  transformer  house  is  shown  on  plan  No.  7.  The 
floor  of  the  transformer  room  is  at  sueh  a  level  as  to 
permit  of  the  transformers  being  wheeled  on  their 
own  trucks  from  a  flat  car  on  the  railway  siding  into 
l)lace.  The  transformers  are  entirely  separated  from 
the  switch  room  by  a  concrete  wall,  and  the  whole 
building  is  of  concrete,  including  the  partitions  and 
l)arricrs. 

Owing  to  the  peculiar  location  necessary  for  the 
transformer  and  switch  building  in  relation  to  the 
power  house,  it  was  necessary  to  throw  arches  over  a 
gap  in  the  rock  to  i)rovide  foundation  for  the  build- 
ing. 

As  this  work  is  the  largest  single  piece  of  concrete 
construction  yet  built  in  the  Province,  it  is  satisfac- 
tory to  be  able  to  say  that  the  whole  of  the  cement 
used  was  manufactured  in  British  Columbia,  and  suc- 
cessfully passed  the  rigid  tests  of  the  engineers  prior 
to  acceptance. 

Hydraulic  Machinery. — Each  main  unit  is  cap- 
able of  delivering  to  its  electrical  generator  8,000 
mechanical  horse-power  when  operating  under  a  head 
of  70  feet  of  water  and  when  running  at  a  speed 
of  180  revolutions  per  minute.  The  quantity  of 
water  required  per  unit  is  1,260  cubic  feet  per  second, 
or  a  volume  equal  to  the  flow  of  a  river  100  feet  Avide, 
5  feet  deep,  and  moving  with  a  velocity  of  151.2  feet 
per  minute. 

Each  8,000  horse-power  turbine  consists  of  three 
inward  flow  Francis  runners  mounted  on  a  vertical 
shaft,  each  runner  being  equipped  with  its  ow-n  dis- 
tributor and  movable  guide  vanes.  These  distribu- 
tors are  bolted  to  heavy  cast  iron  base  rings  secured 
to  the  masonry.  The  runners  are  thus  mounted  in 
concrete  pits,  which  form  the  turbine  wheel  casings 
and  the  draft  tubes  for  carrying  the  discharge  water 
to  the  tail  race. 

The  runners  are  made  of  special  turbine  metal  of 
approximately  88  parts  copper,  10  parts  tin,  and  2 
parts  zinc.  Each  is  made  in  one  piece,  cast  in  cores 
and  bolted  to  the  hub.  The  hubs  are  made  by  enlarg- 
ing the  shaft  at  the  points  where  the  runners  are 
attached,  and  heavy  flanges  are  turned  on  the  shaft 
above  the  hubs,  to  which  the  runners  are  securelj^ 
bolted. 

The  upper  and  intermediate  runners  discharge  in 
opposite  directions  into  a  common  draft  tube,  the 
upper  one  discharging  downward.  The  lower  runner, 
like  the  upper  one,  discharges  downward  also,  but 
into  its  own  individual  draft  tube.  The  chamber 
above  the  upper  runner  is  by-passed  to  the  draft  tube, 
which  relieves  the  pressure  in  the  chamber,  and  thus 
eliminates  the  hydraiilic  thrust  of  this  runner.  As 
the  other  two  runners  discharge  in  opposite  directions, 
the  total  resultant  thrust  on  the  shaft  is  theoretically 
zero.  The  thrust  bearing,  however,  has  been  designed 
to  take  care  of  a  generous  amount  of  thrust  over 
and  above  the  dead  weight  of  the  revolving  parts. 
The  revolving  parts  consist  of  the  rotor  of  the  genera- 
tor, tho  shaft  in  three  sections,  three  runners  weigh- 
ing 4,000  pounds  each,  couplings  and  bolts,  making  a 
total  of  170.000  pounds.  The  thrust  bearing  consists 
of  two  specially  close-grained  cast  iron  discs.  The 


lower  disc  'S  siip|)orted  by  a  ball  M  jit,  wliiU;  the,  upj)t;r 
is  securely  held  in  place  by  an  adjusting  nut  on  shaft. 
The  discs  have  raised  lips  on  the  outside  and  inside 
circumferences,  so  as  to  form  an  annular  pressure 
chamber,  into  which  the  oil  is  forced  under  a  pres- 
sure of  250  xjounds,  which  lifts  the  revolving  parts. 
When  these  parts  are  lifted  the  oil  escapes  between 
the  surfaces  of  the  discs,  by  this  means  supporting  the 
total  weight  on  a  film  of  oil. 

The  thrust  bearing  is  covered  with  a  cover,  fitted 
with  glass  peep  holes.  The  oil  is  supplied  to  the  bear- 
ing from  a  high  pressure  triplex  pump,  capable  of 
working  under  a  jjressure  of  500  pounds  per  square 
inch.  This  j)ump  is  directly  driven  from  the  main 
turbine  shaft  by  bevel  gearing  and  counter  shaft. 
Each  turbine  has  its  own  pump,  oil  tank,  piping, 
guages,  etc.,  which,  in  fact,  is  a  complete  system  in 
itself,  and  independent  of  the  governor  system. 

An  extra  motor-driven  pump,  with  piping,  has 
been  provided,  which  is  arranged  to  act  as  a  spare 
for  any  one  of  the  main  units  or  exciters,  but  its 
primary  use  is  to  supply  oil  to  the  turbines  when 
starting  up. 

The  main  turbine  shaft  is  kept  in  alignment  by 
three  guide  bearings.  The  upper  guide  bearing  is 
built  in  conjunction  with  the  thrust  bearing.  It  is 
lined  with  Parson's  white  brass  and  is  lubricated  by 
oil  supplied  unde^  pressure. 

The  intermediate  and  lower  guide  bearings,  the 
former  situated  above  the  upper  runner,  and  the  lat- 
ter between  the  intermediate  and  lower  runners,  are 
of  lignum  vitce,  made  by  driving  lignum  vitje  into 
the  dovetail  spaces  in  the  bronze  boxes.  As  these  bear- 
ings are  submerged,  they  are  well  lubricated  with 
water  and  require  little  or  no  attention. 

The  water  is  distributed  to  the  runners  through 
malleable  iron  movable  guide  vanes  finished  smooth, 
so  as  to  offer  little  resistance  to  the  water.  These 
vanes  are  operated  by  means  of  links  from  one  side 
of  the  vane.  The  links  are  connected  up  to  the  vane 
operating  ring.  The  rings  are  operated  by  rods  and 
levers  from  a  vertical  shaft  which  leads  to  the  operat- 
ing deck,  where  the  governor  is  located. 

The  revolving  balls  of  the  governor  control  a  pilot 
valve  attached  to  an  equalizing  lever.  This  valve 
operates  a  relay  valve,  which  in  turn  controls  the  main 
operating  piston,  which  is  connected  to  the  vane 
operating  shaft. 

An  oil  pump,  a  pressure  tank,  and  the  necessary 
piping  is  furnished  with  each  governor. 

Ju  order  to  control  the  speed  of  the  turbines  from 
tho  switchboard,  each  governor  is  furnished  with 
remote  electric  control. 

The  two  upper  sections  of  the  main  turbine  shaft- 
ing are  joined  together  by  a  cast  steel  coupling  four 
feet  in  diameter.  The  brake  mechanism  is  fitted 
about  the  coupling,  the  outer  edges  forming  the  brake 
baud.  Two  brake  shoes  are  applied  on  the  brake 
band,  and  a  hand  mechanism  is  arranged  so  that  a 
force  of  10,000  pounds  is  brought  on  each  brake  shoe. 

Each  turbine  is  guaranteed  to  give  an  efficiency  of 
at  least  80  per  cent,  when  delivering  8,000  horse- 
power, and  operating  under  a  head  of  70  foot  run- 
ning at  a  speed  of  180  revolutions  per  minute. 

The  hydraulic  machinery  is  all  the  product  of  the 
I.  P.  Morris  Company,  whose  hydraulic  engineer, 
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Mr.  \V.  .M.  While,  (lcsi<^tic(l  Jiiid  cjirrivd  out  the  wmk 
so  succpssfuUy. 

Ei-KCTRiCAT,  DevkIjOPMRNT. — The  g(Mior;il  schonio  of 
('lootrioiil  (list I'ihut ion  is  so  nrnitif^cd  tlwit  power  can 
at  preseiit  Ite  delivered  to  Pho'iiix,  70  miles  distant, 
at  GO.OOO  volts;  (!raiid  Forks.  (i9  miles  distant,  at 
60,000  volts;  Greenwood,  8.'5  triiles  distant,  at  (iO.OOO 
volts,  and  to  Rossland,  32  miles  distant  (in  tiie  latter 
case  over  the  existing  lines  of  the  old  plant),  at 
22,000  volts. 

It  will  be  seen  that  ovvin<{  to  the  eoin plication  in- 
volved in  tying-in  to  the  old  plant  two  transmission 
voltages  were  required,  and  therefore  transfornuirs, 
switching  apparatus,  etc.,  had  to  be  provided  for 
both. 

Tlie  wliolj  oC  the  power  so  far  sold  is  used  for 
mining  work  for  large  motor  equipments,  for  the 
lighting  and  power  of  the  mines,  and  the  lighting 
requirements  of  the  various  mining  towns  above  men- 
tioned. 

In  addition^  it  is  thought  that  the  company  will  be 
able,  at  some  time  in  the  not  distant  future,  to  sell 
power  to  the  railways  in  the  vicinity  of  Rossland  for 
operating,  especially  on  the  heavy  grades  necessary 
in  attaining  the  elevation  of  the  Rossland  camp.  The 
haulage  over  those  grades  at  the  present  time  is 
operated  by  steam  locomotives  of  special  type.  In 
some  cases  these  are  geared,  and  switchbacks  are 
established  ilong  the  route  in  order  to  ease  grades 
and  for  safety.  As  the  heaviest  grade  does  not  exceed 
4/1'  per  cent.,  this  is  (fuite  within  the  capacity'  of  a 
modern  electric  locomotive  of  considerably  less  total 
weight  than  the  present  steam  machines,  and  as  the 
advent  of  the  single  ])hase  motor  has  rendered  it  pos- 
sible to  operate  without  the  use  of  rotarj'  converters 
or  dynamo  motor  sets,  the  problem  is  nuich  simplified. 

Generators  and  Exciters. — The  generators  are 
four  in  number,  each  at  4,500  kw.  capacity  at  2,200 
volts  and  SO  per  cent,  power  factor,  at  a  frequency 
of  60  cycles,  being  of  the  umbrella  type  and  directly 
connected  to  vertical  water  wheels.  Two  units  only 
are  at  present  installed. 

The  exciters  are  two  in  number,  each  of  a  capacity 
sufucient  to  excite  the  entire  equipment  when  finally 
installed.  These  are  also  of  the  umbrella  type  and 
directly  connected  to  vertical  wheels. 

Generating  Station  Switchboard — As  will  be 
seen  from  jilan  No.  4,  current  is  carried  at  2,200  volts 
to  the  bus  bai's,  in  compartments  elevated  above  the 
station  floor,  and  formed  entirely  of  concrete,  all 
parts  being  thoroughly  barriered  with  the  same  ma- 
terial. The  top  of  this  bus  bar  compartment,  in 
which  all  operating  transformers  are  i)lae(>d,  forms 
the  base  of  a  platform,  upon  which  are  mounted  nine- 
teen 2,200  volt  oil  switches,  ail  licing  motor-operated 
by  distant  control  from  the  bench  board. 

The  bench  board,  which  contains  the  controls  for 
the  whole  of  the  station,  including  the  2,200  volt 
switches,  20,000  volt  switches,  60,000  volt  switches, 
together  with  the  speeders  for  the  water  wheels,  is 
situated  in  front  of  the  in.strument  panel  at  the  end 
of  the  .station,  all  connections  thereto  being  reduced 
to  a  pressure  of  not  over  110  volts  for  safety. 

The  general  switching  arrangement  has  been  work- 
ed out  on  th"  basis  of  two  si'paratc  aiul  distinct  plants, 
which  may  lie  cou|)led  togetlicr  or  I'un  separately  on 


aii>    t  raii-,iMi^Miin  line  or  ;itiy  bank  of  transformers. 

The  ca])les  for  connecting  to  the  low  voltage  bu.s 
bars,  and  from  thence  to  the  transformer  station  ad.ja- 
cent.  are  all  rubber  covered  and  drawn  into  bitumin- 
ous fibre  ducts,  which  are  embedded  in  the  concrete 
floors,  partitions,  etc. 

Transform p:r  Station. — The  transformer  .station  is 
arranged  for  four  banks  of  60,000  volt  transformers, 
each  transformer  being  of  1,875  kilowatts  capacity, 
at  60,000  volts,  and  one  bank  of  three  transformers, 
each  of  1,000  kilowatt  capacity,  at  20,000  volts,  for 
interconnecting  between  the  station  herein  described 
and  the  old  development,  which  is  distant  about  one 
mile;  of  these,  two  banks  of  60,000  volt  and  one  bank 
of  20,000  volt  transformers  have  been  installed. 

All  of  the  switches  throughout  the  transformer 
house  are  motor  operated  and  controlled  from  the 
bench  board  in  the  same,  station. 

In  every  case  live  parts,  such  as  wires,  etc.,  are  kept 
three  feet  anart  and  eighteen  inches  from  all  walls 
and  barriers,  and  mounted  on  60,000  volt  insulators. 
The  transformers  are  oil-filled  and  water-cooled,  and 
have  all  the  necessary  connections  for  natural  circu- 
lation of  water  and  for  handling  of  oil  into  and  out  of 
storage  tanks  by  means  of  oil  pumps 

Sub-Stations  :  Phoenix,  Grand  Forks,  Green- 
wood.— The  design  of  these  sub-stations,  all  of  which 
are  alike,  is  shown  on  the  plan. 

Both  the  transmission  lines  enter  the  tower  through 
special  entrances,  consisting  of  plate  glass  and  porce- 
lain tubes;  from  whence  the  lines  pass  through  the 
choke  coils  and  disconnecting  switches,  and  from 
there  into  the  high  tension  distant  control  oil  switches, 
and  finally  into  the  main  transformers,  being  trans- 
formed in  pressure  from  50,000  to  2,200  or  440  volts, 
as  reqviired  by  the  motor  service. 

The  transformers  of  1,000  kw.  each  are  located  in 
banks  of  three  in  separate  compartments,  the  neces- 
sary cooling  water  and  oil  piping  and  tanks  being 
supplied.  The  transformers  are  mounted  on  trucks 
and  arranged  so  that  they  can  readily  be  run  out  of 
the  compartments. 

High  Tension  Switch  Room  and  Tower. — In  this 
compartment  are  installed  all  the  high  tension  ap- 
paratus, lightning  arresters,  switches,  etc.  The  floor 
of  this  ciimpartment  is  raised  four  feet  above  the 
general  lev"l.  this  si)aee  thus  rendered  available  being 
used  for  carrying  the  high  tension  lines  connecting 
between  lines  and  switches.  For  convenience  in  in- 
specting and  cleaning  the  lightning  arresters,  etc.,  an 
elevated  walk  way  has  been  jirovided  in  this  compart- 
ment. All  low  tension  cabh^s  are  carried  in  fibre  con- 
duit set  in  concrete. 

Low  Tension  Switchboard  Room. — This  room  con- 
tains all  the  control  api)aratus  for  the  high  tension 
switches,  etc..  as  well  as  feeder  panels  for  low  tension 
lines,  also  the  storage  battery  for  operating  the  motor- 
operated  switches,  motor  generator  .set  for  charging 
the  batteries,  etc.  One  end  of  this  compartment  is 
reserved  as  a  store  room  for  supi>lies. 

The  construction  of  this  entire  plant  was  done  by 
day  labor  under  the  supervisiim  of  the  engineers.  It 
was  commenced  in  -Tune.  1905,  and  water  was  ad- 
mitted to  the  forebay  December  24th.  1906.  Exciters 
were  operated  on  December  29th,  and  one  of  the 
power  units  went  into  commission  on  the  following 
day. 

We  d'^sire  to  acknowledge  the  assistance  of  ^Ir. 
John  L.  Allison,  member  Canadian  Society  of  Civil 
Engineers,  and  of  Mr.  J.  N.  Smith,  for  the  able  assist- 
ance given  in  designing  this  work,  and  also  the  ser- 
vices of  :Mr.  Geo.  E.  Revell.  A.:\r.C.S.C.E..  jNIr  Wal- 
ter J.  Francis,  :\I.C.S.C.E..  and  Mr.  A.  C.  D.  Blan- 
ehard.  AM.C.S.C.El.,  who  at  various  stages  of  the  work 
directed  its  constructi(tn. 
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i    QUESTIONS  AND  ANSWERS  | 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

J,    All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 
stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  ot  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  g-eneral  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
teliig-ent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Will  you  please  advise  me  through 
your  columns  how  the  carbons  are  arranged  in  the 
luminous  arc  lamps,  how  long  a  pair  will  burn,  and 
about  what  they  cost  in  reasonable  size  quantities  1 

Answer. — The  carbon  in  this  type  of  lamp  come 
together  at  a  fairly  sharp  angle,  and  both  are  con- 
trolled by  the  lamp  mechanism.  As  you  are  no  doubt 
aware,  the  electric  arc  is  very  sensitive  to  magnetic 
influence,  and  in  this  type  of  apparatus  a  small  mag- 
net placed  between  the  tips  of  the  carbons  and  slightly 
above  them  causes  the  arc  to  bulge  out  into  the  globe, 
thus  doing  away  with  shadows  and  producing  a  very 
long  arc.  The  carbons  which  produce  the  golden  yel- 
low light  will  burn  from  ten  to  twelve  hours,  and,  in 
lots  of  one  hundred  pairs,  are  sold  for  approximately 
seven  and  a  half  cents  each,  or  fifteen  cents  a  pair. 


Question  No.  2. — Is  there  any  advantage  in  a  steam 
separator  in  a  steam  pipe,  other  than  removing  the 
moisture  from  the  steam? 

Answer. — Steam  separators  are  usiially  of  two 
types,  namely,  plain  separators,  and  what  are  known 
as  receiver  separators,  the  latter,  as  the  name  implies, 
acting  both  in  the  capacity  of  a  separator  and  a  stor- 
age chamber  for  the  steam.  "When  a  separator,  or 
received  separator,  is  placed  close  to  the  throttle  valve 
of  an  engine,  it  certainly  has  a  good  effect  on  the 
economy,  as  it  enables  the  admission  line,  assiiming 
the  apparatus  to  be  of  proper  size,  to  be  carried  out 
almost  parallel  to  the  atmospheric  line  to  the  point  of 
cut-off.  The  type  of  engine,  the  distance  from  the 
boilers,  the  size  of  the  steam  pipe,  and  other  factors, 
will  of  course  affect  the  size  of  the  separator  to  be 
used.  To  be  effective  as  a  receiver,  it  should  not  under 
any  circumstances  have  a  cubic  capacity  less  than  that 
of  the  high  pressure  cylinder  if  the- engine  is  a  com- 
pound one.  and  will  give  better  results  if  it  is  three 
or  four  times  this  size.  These  remarks  will  apply  par- 
ticularly to  Corliss  engines. 


Question  No.  3. — I  noticed  in  Toronto  recently  some 
electric  process  being  used  by  the  street  railway  at  the 
corner  of  King  and  Yonge  streets,  with  a  machine 
which  looked  like  a  motor  mounted  on  a  wagon  near- 
by. Can  you  give  me  some  information  with  regard 
to  this  ? 

Answer. — The  apparatus  in  question  consisted  of  a 
500  volt  motor  of  about  30  horse-power  capacity, 
which  had  mounted  adjacent  to  its  connnntator  a  pair 
of  collector  rings.  Current  was  obtained  for  the 
motor  by  connecting  to  the  track  and  to  the  trolley 
wire,  and  it  was  used  purely  as  a  rotary  converter, 
or,  to  use  the  generally  accepted  term,  as  an  inverted 
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rotary,  meaning  that  direct  current  was  transformed 
to  alternating  current.  The  voltage  of  the  alternat- 
ing current  would  be  somewhere  in  the  neighborhood 
of  400,  and  this  was  led  to  the  primary  coil  of  a  special 
transformer  hung  by  means  of  a  chain  block  on  a 
radial  arm  extending  from  the  wagon.  The  secondary 
of  the  transformer  consisted  of  a  very  few  turns  of 
heavy  copper  strips  in  multiple,  and  its  terminals 
were  so  arranged  that  one  rested  on  top  of  the  rail 
in  the  groove,  while  the  other  made  contact  with  the 
rail  at  a  point  slightly  below  the  first  and  about  the 
centre  of  the  web.  This  heavy  secondary  carried  a 
current  of  about  5,000  amperes,  and  was  used  entirely 
to  heat  the  rail  and  bond  wire,  which  latter  was  placed 
between  the  lower  contacts  and  the  web  The  rise  of 
the  apparatus  was  purely  to  braze  the  bonding  wire 
direct  to  the  rail,  the  idea  being  that  a  more  perman- 
ent contact  would  be  made  by  this  method  than  with 
the  old  idea  of  expanding  the  end  of  the  bond  in  a 
hole  drilled  in  the  rail  web.  The  transformer  and 
apparatus,  as  explained  above,  was  used  purely  for 
producing  the  heat  necessary  for  the  brazing  pro- 
cess. 

Question  No.  4. — I  am  told  some  electric  plants 
close  down  during  a  thunderstorm.  What  is  the  object 
of  this  if  there  is  a  lightning  arrester  on  each  line? 
Is  it  a  peculiarity  of  the  generator,  or  a  fault  or  de- 
fect of  the  system,  or  for  other  reasons  ? 

Answer. — No  lightning  arrester  has  as  yet  been 
placed  upon  the  market  which  can  be  considered  as 
absolutely  reliable.  There  are  many  good  makes 
which  seem  to  act  in  a  most  satisfactory  manner,  but 
the  fact  remains  that  occaisonally  they  fail  to  remove 
the  lightning  discharge  from  the  line  and  carry  it  to 
the  ground,  under  which  condition  the  discharge 
necessarih'-  goes  to  the  transformers  or  generators, 
and  endeavors  to  jump  to  the  ground  through  the 
insulation  of  such  apparatus.  In  a  small  plant,  where 
a  shut-down  is  of  no  material  inconvenience  to  the 
customers,  it  is  sometimes  the  policy,  in  the  event  of 
a  severe  thunderstorm,  to  close  down  the  plant  and 
open  all  switches  leading  from  the  lines  to  the  ap- 
paratus, leaving  the  lightning  arresters  connected  as 
they  always  are  between  the  line  and  the  ground,  so 
that  they  may  take  care  of  any  charge  which  may 
come  on  the  line.  In  a  large  plant,  it  is  commercially 
impossible  to  shut  down  the  equipment,  as  this  would 
result  in  dissatisfaction  of  the  customers,  and  a  con- 
sequent loss  of  business.  Hence,  such  equipments 
keep  running  and  trust  altogether  to  the  efficiency  of 
their  lightning  protective  apparatus 


Mr.  T.  E.  Esseiy  is  building  a  two-storey  factory  at  101 
Ontario  street,  Toronto,  for  the  manufacture  of  electric  fix- 
tures. 

Munclerloh  &  Company,  Montreal,  have  moved  into  their  new 
building  at  51  Victoria  Square.  They  have  very  complete 
offices,  show-rooms  and  factory,  and  are  in  a  position  to  handle 
their  growing  business  even  more  satisfactorily  than  in  the 
past. 

"The  graspin'est  man  ever  knowed,"  said  Uncle  Jerry 
Peebles,  "was  an  old  chap  named  Snoopins.  Somebody  told 
him  once  that  when  he  breathed  he  took  in  oxygen  and  gave 
out  carbon.  He  spent  a  whole  day  tryin'  to  find  out  which 
of  them  two  gases  cost  the  most  if  you  have  to  buy  'em.  He 
wanted  to  know  whether  he  was  makin '  or  losin '  money  when 
he  breathed. ' ' — Chicago  Tribune. 
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Internal  Combvistion  Engines* 

By  R.  A.  Phaser. 
(Conlinued  from  May  issue.) 


Regarding  the  use  of  alcohol  as  a  means  of  generating  power, 
there  is  a  good  deal  of  matter  appearing  in  print  relating  to 
the  use  of  alcohol  in  internal  combustion  engines,  and  many 
of  the  statements  contained  therein  are  somewhat  misleading, 
particularly  in  regard  to  the  economy  with  which  alcohol  can 
be  used.  The  heating  value  of  wood  alcohol  (specific  gravity 
.8163)  is  8,409  B.T.U.  per  pound.  Of  grain  alcohol  (specific 
gravity  .814)  10,073  B.T.U.  per  pound,  and  of  Cuban  alcohol 
(specific  gravity  .824)  9,584  B.T.U. 

Corresponding  values  for  gasolene  (specific  gravity  .71)  is 
18,296  B.T.U.  per  pound,  and  for  kerosene  (specific  gravity 
.807)  is  18,179  B.T.U.  per  pound.  The  Cuban  alcohol  referred 
to  is  manufactured  from  a  cheap  molasses  which  has  hitherto 
been  a  waste  product  from  the  cane  sugar  mills  in  that  coun- 
try, and  is  sold,  I  understand,  in  Havana  at  the  low  price  of 
10  cents  per  gallon.  It  is  then  apparent  that  an  engine,  in 
order  to  run  on  as  small  a  quantity  of  grain  alcohol  as  of 
gasolene,  would  have  to  use  the  oil  with  nearly  twice  the  effi- 
ciency. It  is  a  fact  that  the  gasolene  or  kerosene  engine  may 
be  run  on  any  of  the  alcohols  above  mentioned  without  much 
change,  and  the  engine  will  give  somewhat  more  power  than 
on  gasolene,  but,  on  the  other  hand,  the  result  will  be  dis- 
appointing because  of  the  large  quantity  of  alcohol  consumed, 
this  being,  as  might  be  expected  from  the  heat  values  referred 
to,  nearly  twice  the  quantity  that  would  be  consumed  with 
gasolene.    It  will  also  be  found  that  the  engines  are  harder 


to  start  on  alcohol,  due  to  the  greater  difficulty  in  vaporizing, 
and  it  will  be  desirable  to  start  the  engine  on  gasolene,  or  to 
vaporize  some  of  the  alcohol,  by  previously  heating  it,  in  order 
to  provide  the  necessary  vapor  for  starting.  It  has  been 
found  that  with  alcohol  much  higher  compression  can  be  used 
in  the  engine  without  causing  premature  ignition,  so  that  to 
get  the  best  results  from  this  fuel  engines  have  to  be  built 
specially  to  suit  it.  Experiments  have  shown  that  the  best 
results  are  attained  when  compressions  of  from  ninety  to  one 
hundred  pounds  per  square  inch  are  used.  The  only  objection, 
of  course,  to  this  high  compression  is  the  difficulty  experienced 
in  turning  the  engine  over  by  hand,  in  order  to  start  it.  In 
an  engine  in  all  respects  designed  to  operate  on  grain  alcohol 
the  consumption  will  be  approximately  fifty  per  cent,  more 
alcohol  by  volume  than  gasolene. 

Taking  up  the  heat  values  of  the  diflfereut  fuels  in  their 
order,  they  arc  about  as  follows: — Natural  gas,  1,000  B.T.U. 
per  pound;  illuminating  gas,  630  B.T.U.;  producer  gas,  125  to 
150  B.T.U.;  gasolene,  18,000  to  20,000  B.T.U.  per  pound;  kero- 
sene, the  same;  alcohol,  8,000  to  10,000  B.T.U.  per  pound. 

It  will  be  noted  that  gasolene  has  a  lower  heat  value  than 
natural  gas,  but  will  give  more  power  from  the  same  engine. 
'  This  is  due  to  the  fact  that  the  quantity  of  air  necessary  for 
complete  combustion  varies  with  the  different  fuels,  and  affects 
the  horse-power  developed. 

Now,  regarding  the  consumption  of  fuels:  In  the  case  of 
gasolene  the  accepted  consumption  claimed  by  all  reputable 
engine  manufacturers  is  one  pint  per  B.H.P.  per  hour  under 
full  load. 

The  approximate  consumption  of  kerosene  is  one-eighth  of  a 
gallon  per  B.H.P.  per  hour  under  full  load,  this  quantity  being 
Bomewhat  exceeded  in  the  smaller  sizes,  and  iilightly  less  in 


the  larger  sizes.  In  the  case  of  illuminating  gas,  the  accepted 
consumption  is  from  18  to  20  cubic  feet  per  B.H.P.  per  hour 
under  full  load,  and  in  the  case  of  natural  gas  the  consumption 
is  from  12  to  13  cubic  feet  per  B.H.P.  per  hour  under  full 
load. 

With  producer  gas  it  is  usual  to  guarantee  a  consumption  of 
one  and  one-quarter  pounds  of  pea  anthracite  coal  per  B.H.P. 
per  hour  when  operating  about  the  rated  capacity  of  the 
engine. 

Types  of  Engine.s. 

At  the  present  time,  when  the  relative  merits  of  the  differ- 
ent types  of  motors  are  being  widely  discussed,  it  may  be 
useful  to  properly  classify  them. 

Broadly  considered,  internal  combustion  engines  are  hot  air 
engines  and  divide  naturally  into  two  divisions — the  "constant 
volume"  and  the  "constant  pressure"  engine. 

In  the  first,  the  heat  is  imparted  to  the  air  suddenly  when 
the  piston  is  practically  at  rest,  and  the  air  at  constant  volume 
being  heated  suddenly  rises  in  temperature.  As  pointed  out 
earlier  in  this  paper,  the  resulting  action  is  erroneously  de- 
scribed as  an  explosion.  All  engines  in  which  the  air  is  com- 
pressed with  the  fuel,  and  fired  when  the  piston  is  at  rest  on 
the  dead  centre,  are  ' '  constant  volume ' '  engines. 

These  engines  may  be  further  divided  into  four  and  two 
cycle  types,  and  these  cover  probably  over  ninety  per  cent,  of 
the  internal  combustion  engines  in  use  to-day. 

The  ' '  constant  pressure ' '  engine  was  described  earlier  in 
this  paper  under  the  head  of  fuels,  its  use  being  limited  to 
the  type  using  the  heavy  or  crude  oils  as  fuel.  The  constant 
volume  four  cycle  and  two  cycle  type  are  those  in  general  use, 
and  either  may  be  worked  at  constant  pressure  or  constant 
volume.  The  factors  which  go  to  make  up  a  cycle  are  the 
same  in  the  case  of  the  four  cycle  and  the  two  cycle.  The 
great  difference  lies  in  the  method  of  charging  and  exhausting. 
In  the  four  cycle  engine,  one  piston  displaces  the  exhaust,  draws 
in  a  fresh  charge,  compresses,  and  works.  In  the  two  cycle 
type,  the  exhaust  is  pushed  out  by  the  entering  fresh  charge, 
which  comes  in  under  pressure,  the  one  side  of  the  piston  acting 
as  a  pump.  The  charge  is  then  compressed  and  fixed  at  a  con- 
stant volume. 

The  two  cycle  engine,  made  in  smal'  sizes,  using  the  crank 
case  as  a  receiver  and  the  piston  as  a  pump,  is  the  poorest 
attempt  imaginable  at  a  two  cycle  engine.  The  little  two  cycle 
engines  so  much  in  evidence,  of  course,  have  all  the  simplicity 
claimed  for  them,  but  they  mukt  not  be  taken  as  representative 
of  the  type.  The  chief  draw-back  to  two  cycle  engines — even 
when  carefully  and  correctly  designed,  and  unfortunately  that 
is  not  very  often — is  that  there  is  not  enough  time  at  the 
exhausting  and  charging  periods  to  perform  these  operations 
properly.  The  two  cycle  engine  reduced  to  its  scientific  con- 
clusion should  only  have  the  charge  drawn  into  the  cylinder 
after  the  exhaust  has  either  been  completely  withdrawn  or  dis- 
charged, but,  as  pointed  out,  in  the  present  typos  these  opera- 
tions frequently  overlap,  resulting  in  erratic  operation  and 
excessive  consumption  of  fuel. 

Mechanical  Construction. 

In  taking  up  briefly  the  last  head,  namely,  the  mechanical 
construction  of  the  engine,  it  may  be  pointed  out  that  up  to  a 
certain  point  the  gasolene  engine  closely  resembles  the  steam 
engine,  in  so  far  that  the  energy  is  transmitted  to  the  shaft 
through  a  piston  operating  in  a  cylinder.  There,  however,  the 
resemblance  ceases,  as  what  would  pass  muster  in  steam  prac- 
tice would  be  fatal  in  a  gas  engine.  In  one  respect  the  gas 
engine  may  be  said  to  resemble  a  quick-firing  gun,  in  so  far 
that  the  initial  pressure  and  temperature  is  very  tigh.  In  all 
well-designed  engines,  the  tendency  is  to  keep  the  compression 
as  low  as  possible,  consistent  with  economy.  The  maximum 
pressure  at  ignition  should  not  exceed  three  hundred  pounds, 
equivalent  to  about  twenty-seven  hundred  degrees  Far.  Many 
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engines  on  the  market  carry  pressures  of  four  hundred  pounds 
and  over,  and  just  what  this  means  is  best  illustrated  by  an 
example.  Taking  a  cylinder  four  inches  in  diameter,  at  three 
hundred  pounds,  the  total  pressure,  at  the  moment  of  ignition, 
is  about  thirty-seven  hundred  and  fifty  pounds.  Now,  if  the 
ignition  pressure  be  increased  to  four  hundred  pounds,  the  igni- 
tion pressure  amounts  to  five  thousand  pounds,  representing  an  in- 
crease of  over  30  per  cent.,  all  tending  to  increase  the  wear  and 
tear  on  the  engine.  In  a  general  way,  it  may  be  stated  that 
within  limits  the  higher  the  initial  pressure  the  greater  the 
horse-power  developed.  This  is  a  point  that  is  very  misleading 
to  the  layman  in  making  comparisons  as  to  the  horse-power 
developed  by  engines  of  different  makes,  whereas  a  moment's 
reflection  will  convince  one  that  the  rating  of  an  engine  may 
be  materially  raised  by  using  high  compression  and  corres- 
pondingly high  temperature,  but  it  must  also  be  evident  that 
such  an  engine  is  much  less  likely  to  prove  satisfactory  and 
serviceable  than  an  engine  with  low  compression  and  low  tem- 
perture.  I  have  just  remarked  that  what  would  pass  muster  in 
steam  practice  would  fail  completely  in  a  gas  engine.  You 
will  appreciate  the  fact  that  the  cylinder  of  a  gas  engine,  in 
order  to  stand  the  high  pressures  and  resist  the  high  tempera- 
tures which  fluctuate  within  a  wide  range,  call  for  a  special 
grade  of  close-grained  iron;  not  only  so,  but,  as  the  efficiency 
of  the  engine  absolutely  depends  on  the  compression  being 
maintained,  you  will  see  that  it  calls  for  the  accurate  machin- 
ing and  fitting  of  both  the  cylinder,  piston  and  rings.  Coupled 
with  this,  the  cylinder  has  to  be  water-jacketed,  causing  the 
cylinder  castings  to  be  expensive  to  mould,  and,  as  frequently 
happens,  a  cylinder  may  be  all  machined  and  the  engine  on 
the  test  floor  before  any  defect  is  found,  perhaps  simply  a 
small  leak  between  the  water-jacket  and  the  cylinder,  due  to 
spongy  metal,  or  some  other  cause,  the  result  being  that  the 
cylinder  has  to  be  thrown  away,  and  a  new  one  substituted. 
These  experiences  are  almost  unknown  in  steam  practice,  and 
answer  in  part  the  question  so  often  asked  as  to  why  a  gas 
engine  is  so  much  more  expensive  than  a  steam  engine  of  the 
same  horse-power. 

Valves. 

The  valves  in  an  internal  combustion  engine  naturally  are 
important,  and  come  in  for  a  good  deal  of  consideration.  These 
consist  simply  of  an  inlet  and  exhaust  valve,  and  the  accepted 
practice  is  to  make  these  of  the  "poppet"  type,  either  making 
them  from  drop-forgings,  or,  preferably,  of  nickel  steel. 

The  invariable  practice  is  to  operate  the  exhaust  valve  me- 
chanically. The  inlet  valve  may  be  either  mechanically  oper- 
ated or  of  the  automatic  type,  opening  by  the  vacuum  created 
in  the  cylinder  as  the  piston  descends.  There  has  been,  and 
there  is  still,  a  good  deal  of  controversy  as  to  the  merits  of 
the  mechanically  operated  and  the  automatic  admission  valve. 
It  may  be  said  at  once  that  both  types  have  merits;  the 
automatic  type  certainly  has  the  merit  of  great  simplicity, 
requiring  no  mechanism  of  any  kind  to  operate  it,  and  this 
type  has  been  consistently  used  by  some  of  the  best  known 
and  largest  engine  manufacturers  with  uniform  success.  Inci- 
dentally, one  of  the  largest  European  manufacturers,  realizing 
that  both  types  have  merits  of  their  own,  have  devised  a  com- 
promise in  an  effort  to  utilize  the  advantages  of  each  type,  and 
the  results  are  said  to  be  eminently  satisfactory. 

Vapoeizer. 

The  systems  -by  which  the  liquid  fuels  are  led  to  the  engine 
are  two — known  as  the  ' '  gravity  feed ' '  system,  where  the 
fuel  tank  is  located  above  the  engine,  and  flows  to  the  vaporiz- 
ing device  by  gravity;  the  other  is  the  "pump  feed"  system, 
where  the  fuel  tank  is  placed  below  the  level  of  the  engine, 
and  may  be  located  at  some  distance  away,  the  liquid  being 
pumped  to  the  vaporizer  by  a  small  pump  run  by  the  engine, 
the  surplus  returning  to  the  tank  by  gravity.  The  gravity 
feed  system,  for  stationary  service  particularly,  has  been  dis- 
carded by  all  reputable  makers,  and  rightly  so,  since,  as  a 
matter  of  fact,  practically  the  only  merit  in  the  system  was 
its  cheapness. 

The  devices  for  converting  the  liquid  fuel  into  gas  are 
legion,  and  are  known  as  ' '  vaporizers, ' '  carburetors, ' '  etc. 
For  stationary  ^ork,  the  vaporizer  is  in  general  use,  as  it  is 
remarkably  simple,  and  devoid  of  mechanism  of  any  kind.  For 
automobile  and  marine  service,  the  accepted  type  is  that  known 
as  the  "float-feed  carburetor."  The  principle  of  operation  is 


essentially  simple,  but  the  latest  types  have  become  more  or 
less  complicated,  due  to  an  effort  to  devise  a  carburetor  adapted 
for  a  variable  speed  motor  which  will  respond  instantly  and 
maintain  a  constant  mixture  under  wide  ranges  of  speed  and 
load. 

Governors. 

The  systems  of  governing  in  general  use  are  practically  two, 
known  as  the  "throttling"  and  the  "hit  and  miss"  systems. 
In  the  throttling  system,  the  governor  automatically  regulates 
the  amount  of  mixture  admitted  to  the  cylinder,  that  is,  the 
more  the  load  the  more  the  mixture,  the  less  the  load  the  less 
the  mixture.  In  the  "hit  and  miss"  system,  the  governor 
automatically  controls  the  number  of  explosions,  or  impulses, 
each  impulse  being  of  the  same  intensity,  that  is,  the  more  the 
load  the  more  the  number  of  impulses,  the  less  the  load  the 
less  the  number  of  impulses.  The  throttling  system  is  used 
on  all  engines  for  electric  lighting  service,  as  with  this  system 
very  close  regulation  can  be  attained — as  a  matter  of  fact, 
within  two  per  cent,  at  full  load.  The  system,  however,  is  not 
economical  on  light  loads.  On  the  other  hand,  the  "hit  and 
miss ' '  governor, '  while  not  giving  such  close  regulation,  is 
preferable,  owing  to  its  higher  efficiency  on  light  loads,  and 
is  the  system  in  general  use  for  all  other  purposes,  except  those 
where  very  close  regulation  is  called  for.  In  the  case  of  the 
throttling  governor,  the  method  of  operation  is  comparatively 
simple,  consisting  of  either  a  slide  valve  or  a  throttle  valve 
placed  between  the  vaporizer  and  the  cylinder,  and  controlled 
by  the  governor.  In  the  case  of  the  "hit  and  miss"  system,  the 
methods  and  devices  are  legion.  Some  govern  the  fuel  supply; 
some  cut  off  the  electric  current;  and  in  some  types,  particu- 
larly horizontal,  all  operations  are  stopped  by  the  governor 
controlling  the  second  motion  shaft.  Probably  the  simplest 
and  most  efficient  method  is  that  whereby  the  governor  simply 
holds  the  exhaust  valve  open,  with  the  result  that  there  is  no 
vacuum  created  to  open  the  inlet  valve,  and  no  compression  to 
add  to  the  load  on  the  engine,  so  that,  under  light  load,  the 
engine  runs  freely  and  with  the  minimum  amount  of  friction. 
Ignition. 

The  question  of  ignition  is  the  last  factor  which  we  may 
take  ixp  for  consideration,  and  yet,  perhaps,  of  all  the  func- 
tions in  the  internal  combustion  engine,  the  one  of  most 
importance — viewed  from  the  point  of  getting  satisfactory 
results  in  operation — and  it  may  be  well  to  state  here  that  the 
question  of  ignition  is  at  the  root  of  fully  ninety  per  cent,  of 
so-called  gas  engine  troubles.  Time  will  not  permit  my  review- 
ing the  earlier  systems  such  as  "flame  ignition,"  "hot  tube" 
ignition,  "wipe  spark,"  etc.,  etc. 

At  the  present  time,  there  are  but  two  systems  in  general 
use,  namely,  what  are  known  as  the  "make  and  break"  and 
the  "jump  spark"  systems,  and  but  two  means  of  furnishing 
the  electric  current,  either  chemically,  by  means  of  batteries, 
or  mechanically,  by  means  of  a  dynamo,  or  magneto. 

In  the  case  of  the  "make  and  break"  system,  an  electric 
circuit  from  a  battery,  or  other  source  of  electric  energy,  is 
closed  by  means  of  the  contact  points  within  the  compression 
spade,  the  current  passing  through  an  inductive  resistance,  in 
the  form  of  a  spark  coil,  on  its  way  from  the  source  of  energy. 
Upon  breaking  the  circuit,  the  inertia  produced  by  the  induc- 
tion raises  the  pressure  of  the  circuit,  and  causes  a  hot  spark 
to  jump  across  the  terminals.  You  will  note  that  two  conditions 
are  necessary  in  order  to  obtain  a  spark  sufficiently  hot  and 
strong  to  ignite  the  charge,  that  is,  a  comparatively  strong 
electric  current  has  to  be  available,  and  the  mechanism  of  the 
igniter  must  be  in  good  order,  so  as  to  produce  a  sharp  break 
at  the  points.  In  other  words,  the  current  may  be  strong,  but 
the  igniter  sluggish  in  operation,  which  would  be  fatal  to 
obtaining  a  good  spark,  so  that,  in  the  case  of  having  trouble 
with  an  engine,  it  is  always  wise,  in  addition  to  making  sure 
that  the  electric  current  is  sufficiently  strong,  to  examine  the 
igniter,  so  as  to  make  sure  that  the  springs  have  not  become 
weakened,  and  it  will  often  be  found  that  by  increasing  the 
tension  on  the  igniter  springs  the  intensity  of  the  spark  can 
be  increased,  and  the  efficiency  of  the  ignition  mechanism 
materially  improved. 

In  summing  up  the  strong  points  which  go  far  towards  effi- 
ciency in  mechanical  construction,  these  are  simplicity,  dura- 
bility, first-class  material  and  workmanship. 

Eegarding  simplicity,  a  man  does  not  need  to  be  an  expert 
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to  Jiiiprcci;! tc  tin-  t';ict,  that  the  fowcr  iniiiilxT  of  working; 
pfirts  nil  cngiiip,  or  in  fact  any  machine,  has,  and  still  works 
well,  the  better,  as  the  lesg  there  is  to  renew  and  the  less 
renewals  will  cost. 

In  the  matter  of  durability,  weight  and  speed  are  the  two 
factors  which  make  for  durability.  An  engine  must  have 
weight,  which  also  means  strength  to  resist  the  stresses  due 
to  pressure  and  temperature,  also  an  engine  must  run  at  a 
moderate  speed  to  live  long.  If  two  engines  pulling  the  same 
horse-power  arc  set  side  by  side,  the  heavier  built  and  slower 
speed  machine  will  certainly  outlive  the  higher  speed  light 
machine. 

There  only  remains  the  question  of  workmaiisliip  and  ma- 
terial, and  these  must  necessarily  be  of  the  best.  The  only 
point  to  emphasize  is  the  necessity  of  every  portion  being 
accurately  machined,  and  the  desirability  of  having  all  parts 
absolutely  interchangeable. 

Conclusion. 

In  concluding,  I  may  just  remark  that  no  one  man  or  firm 
can  coml)ine  and  retain  all  the  points  necessary  to  produce  a 
perfect  machine.    All  engineering,  like  e\iTytliing  else,  is  more 


cycle,  S.K.'  .  ^'cncnitor  of  the  two-pha.sc  type,  woiuirl 
for  2,200  voltM,  wm.s  installed.  The  arc  machine  equip- 
mefit  was  '•nUir<rcfl,  and  new  switchfioanls  purchased 
for  the  two  generators.  The  load  on  the  jiiant  steadily 
inerea.sed,  until  in  iW)'i  it  was  found  necessary  to  in- 
.stall  meters. 

f 'oiisiderable  controversy  arose  as  to  the  frer|uency 
oF  the  meters  to  l)e  used,  but  this  was  finally  decided 
at  si.xty  cycles,  and.  as  Uiatters  .stand  at  present,  every 
consumer  using  thret;  lights  or  over  is  j)urchasing  cur- 
rent on  the  meter  basis.  This  made  a  material  reduc- 
tion in  the  load  on  the  plant,  but  three  years  later 
it  was  found  nec(!ssary  to  increase  the  capacity.  This 
question  was  very  carefully  worked  out,  and  we  un- 
derstand that  the  town  has  to-day  one  of  the  mo.st 
economical  equipments  to  be  found  in  the  Province 
of  Ontario. 

The  old  boiler  house  was  considerably  enlarged,  and 


Generxtinc;  Unit,  Barrie  Lk.iiting  Plant. 


or  less  in  the  nature  of  a  compromise,  and  the  best  we  can  all 
do  is  to  endeavor  to  increase  our  efficiency  from  the  standpoint 
vvc  have  reached  by  careful  study  and  well-directed  effort. 


THE  BARRIE  MUNICIPAL  LIGHTING  PLANT. 

The  first  electrical  in.stallation  was  made  in  Barrie 
some  sixteen  years  ago  by  a  private  company,  the 
equipment  comprising  one  16  foot  x  06  inch  hori- 
zontal return  tubidar  boiler,  and  a  14  and  28  x  36 
Brown  engine.  A  IS'i  cycle,  single  phase,  2,200  volt 
alternator  of  api)roximately  50  kilowatts  capacity  was 
installed,  together  with  an  equipment  of  direct  cur- 
rent series  arc  machines.  In  1899  the  plant  passed 
into  the  hands  of  the  municipality,  and  was  com- 
pletely remodelled.  The  old  boiler  and  engine  rooms 
were  made  into  one,  and  a  12  and  22  x  30  ^Yheelock 
engine  was  installed.  Two  new  boilers.  16  feet  x  73 
inches,  each  containing  96  3  1-2  inch  tubes,  were  pur- 
chased from  the  Ctoldie  &  IMcCuUoch  Company,  A 
new  smoke  stack  was  built,. .ftud  a  l.'iO  kilowatt,  66 


a  new  Backcock  (!c  Wilcox  lioilcr  was  installed  therein. 
This  new  boiler  contains  some  2, OIK)  square  feet  of 
heating  surface,  and  is  designed  for  a  working  pres- 
sure of  165  pounds  to  the  square  inch  A  cross  com- 
|)ound,  high  speed  Corliss  engine  with  steam  actuated 
dash  pots  v.as  purchased  from  the  Goldie  &  McCul- 
loch  Company,  and  a  350  kilowatt,  two  phase,  sixty 
cycle,  2,300  volt.  150  revolutions  per  minute.  Bullock 
generator  was  mounted  directly  \ipon  its  shaft.  This 
generator,  which  is  shown  in  the  illustration,  was 
supplied  by  All is-( 'halnicrs-BuUock,  Limited,  ^font- 
real. 

The  (ioldie  .McCulloch  engine  is  designed  to  run 
in  parallel  with  a  second  machine  of  this  type  which 
it  is  proposed  to  install  in  the  present  power  house. 
The  high  pressure  cylinder  is  14  iiu-h  diameter  x  30 
inch  stroke,  and  the  low  pressure  cylinder  28  inch 
diameter  x  30  inch  stroke.  The  engine  runs  at  a  speed 
of  150  revolutions  per  minute.  The  flywheel  is  12 
feet  in  4iameter  and  weighs  16,000  pounds.  This 
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engine  is  oi;  the  latest  design  and  has  heavy  duty 
frame.  The  valve  gear  is  of  the  Corliss  trip  type, 
fitted  with  steam  actuated  dash  pots,  which  enable 
a  quick  cut-off  to  be  obtained  even  with  the  high 
rotative  speed  at  which  the  engine  is  runinng. 

There  is  also  mounted  on  the  shaft  of  the  engine 
a  double-flanged  pulley  42  inches  in  diameter,  which 
is  used  for  driving  a  17  kilowatt  exciter,  furnished 
also  by  Allis-Chalmers-BuUock.  This  pulley  is  mount- 
ed between  the  generator  and  the  flywheel,  and  hence 
is  not  unsightly. 

A  12  and  18  x  18  independent  jet  condenser  was 
also  purchased  from  the  Go]  die  &  McCuUoch  Com- 
pany, and  a  heater  of  the  open  type  was  installed  by 
the  Canada  Foundry  Company.  Two  duplex,  out- 
side packed  plunger  pumps  were  supplied  by  the 
Deane  Steam  Pump  Company,  of  Holj^oke,  Mass., 
and  these,  with  the  old  duplex  pump  formerly  used 
in  the  plant,  comprise  the  feed  water  siipply.  One 
pump,  operating  under  a  Williams  governor,  supplies 
.water  from  the  hot  well  to  the  heater,  while  one  of 
the  other  pumps  takes  its  water  from  the  heater  and 
delivers  same  to  the  boiler,  the  third  pump  being  held 
as  a  spare.  The  pump  connections  are  so  arranged 
that  any  of  the  three  machines  mny  be  used  either 


Edward  B.  Merrill, 

B.  A.,  B   A.  Sc.,  A.  M  Ciiii.  Soc  C.  E.,  ABSocinU'  A.  I  E.  E 

Who  is  now  Chief  Assistant  Engineer  of  the  new   Hydro-Electric  Development 
at  Pointe  (iu  Bois  for  the  City  of  Winnipeg. 

for  supplying  the  heater  or  delivering  to  the  boiler, 
and  hence  the  equipment  is  extremely  flexible. 

The  heater  discharge  is  equipped  with  a  thermome- 
ter, and  a  similar  device  has  been  placed  on  the  out- 
let of  the  condenser,  so  that  the  highest  possible  tem- 
peratures may  be  continuously  maintained.  The 
steam  delivered  to  the  heater  is  the  exhaust  from  the 
feed  pumps  and  condenser,  and  is  just  sufficient  at 
full  load  to  give  a  feed  temperature  a  little  over  200 
degrees  Fahrenheit. 

AH  low  pressure  piping  was  supplied  by  the  Garth 
Company,  of  Montreal,  while  the  high  pressure  lines, 
which  consist  of  extra  heavy  pipe,  flanges,  and  fit- 
tings, put  together  with  copper  gaskets,  were  supplied 
by  the  Walworth  Company,  of  Boston,  Mass.  A  new 
50  light  constant  current  transformer,  with  full  com- 
plement of  lamps  and  absolute  cutouts,  was  furnished 
by  the  Canadian  Westinghouse  Company,  Hamilton, 
Ont.,  who  also  supplied  the  arc  and  generator  switch- 
boards. . 


Pending  the  installation  of  a  second  direct  con- 
nected unit,  the  old  boilers,  the  Brown  engine,  and  the 
S.K.C.  generator  are  being  retained,  but  when  the 
time  comes  for  the  change,  this  belted  equipment  will 
be  discarded,  and  a  new  engine  designed  for  work- 
ing on  150  pounds  initial  pressure  will  be  installed. 

As  the  plant  stood  before  the  present  changes  were 
commenced,  the  engine  room  was  completely  filled, 
and  hence,  to  put  in  the  new  unit,  the  Wheelock 
engine  had  to  be  taken  out.  The  new  installation  has 
been  made  throughout  with  the  idea  in  mind  that 
future  enlargements  will  not  in  any  way  whatsoever 
disturb  the  existing  equipment,  and  this  will  be  ap- 
preciated as  a  very  desirable  condition  of  affairs,  and 
directly  opposite  to  that  which  existed  a  year  or  so 
ago. 

The  new  engine  and  generator  were  put  into  com- 
mission on  December  12th,  1906,  and  the  official  tests 
were  made  in  March  of  the  present  year.  When  oper- 
ating at  its  most  economical  point, the  engine  developed 
an  indicated  horse-power  on  approximately  13  1-2 
poimds  of  steam  per  hour.  This  is  with  a  boiler  pres- 
sure of  160  pounds  and  a  27  inch  vacuum  in  the  con- 
denser. This  remarkably  high  vacuum  for  a  con- 
denser of  this  type  is  made  possible  through  the  gen- 
eral arrangement  of  the  exhaust  piping,  and  it  is 
being  maintained  continuously. 

Mr.  K.  L.  Aitken,  consulting  engineer,  of  Toronto, 
had  charge  of  the  recent  remodelling  and  enlarging 
of  the  Barrie  equipment. 


OLD  TIME  TELEGRAPHERS'  ASSOCIATION. 

The  Old  Time  Telegraphers'  &  Historical  Associa- 
tion will  hold  its  next  reunion  at  Niagara  Falls,  N.T., 
on  Monday,  Tuesday  and  Wednesday,  September 
16th,  17th  and  18th. 


/  MARK  TWAIN  ON  ADVERTISING. 

In  addressing  a  banquet,  given  by  advertising  men,  Mark 
Twain,  using  for  bis  text,  "It  Paj^s  to  Advertise,"  told  the 
following  story: 

"When  I  was  editing  the  'Virginia  City  Enterprise,'  writ- 
ing copy  one  day  and  mining  the  next,  I  tried  to  drive  this 
Uruth  home  in  many  ways.  One  day  I  received  a  letter  from 
a  subscriber,  saying  he  had  found  a  spider  pressed  between 
the  pages  of  his  paper.  He  wanted  to  know  whether  this  signi- 
fied good  or  bad  luck.  I  replied  to  him  in  our  Answer  to  Cor- 
respondents' columns  as  follows: 

' '  Old  Subscriber — The  finding  of  a  spider  in  your  copy  of 
the  'Enterprise'  was  neither  good  luck  or  bad.  The  spider 
was  merely  looking  over  our  pages  to  find  out  what  merchant 
was  not  advertising  in,  them,  so  that  it  could  spin  its  web 
across  his  door  and  lead  a  free  and  undisturbed  existence  for- 
ever after." 

Motto — Beware  of  spiders  and  advertise  in  The  Canadian 


The  Concrete  Pole  Company,  Limited,  of  St.  Catharines,  Ont., 
have  been  awarded  the  contract  for  the  supply  and  erection 
of  100  concrete  poles  in  the  city  of  Windsor  for  the  Windsor, 
Essex  &  Lake  Shore  Eailway. 

Mr.  Fullerton,  who  has  been  appointed  as  counsel  for  the 
Ontario-Niagara  Power  Union,  has  recommended  the  appoint- 
ment of  an  electrical  expert  to  assist  him  in  making  contracts 
between  the  municipalities  and  the  Hydro-Electrie  Commission. 

The  Shelburne  Electric  Company,  of  Shelburne,  N.S.,  have 
let  the  contract  for  the  electrical  equipment  of  their  plant  to 
the  Canadian  General  Electric  Company.  The  plant  is  situated 
on  the  Eoseway  Eiver,  one  mile  north  of  Shelburne,  and  will 
furnish  power  for  lighting  and  for  manufacturing  purposes. 
C.  L.  Hervey,  C.E.,  was  the  designing  engineer. 
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With  two  notabk  exceptions. 
The  Moore  Tube.     naiii(5ly,the  Mercury  Vapor  lamp 

and  the  Moore  tube,  our  com- 
mercial sources  of  light  depend  upon  the  heating  to 
incandescence  of  various  solids,  of  which  carbon  is 
really  the  best  known  and  the  most  used.  As  men- 
tioned in  previous  issues,  the  recent  changes  in  incan- 
descent lamp  manufacture  have  been  due  to  the  dis- 
covery and  utilization  of  other  solids  th.^n  carbon  for 
filaments,  and,  while  the  saving  effected  thereby  has 
been  material,  we  must  not  lose  sight  of  the  possi- 
bilities of  lamps  in  which  the  solid  conductor  is  re- 
placed by  a  gaseous  one.  Mr.  Peter  Cooper  Hewitt 
and  Mr.  D.  McFarlan  Moore  are  two  gentlemen  whose 
names  are  well  known  in  connection  with  gaseous 
lamps,  the  first  having  to  his  credit  th^mercury  vapor 
light,  and  the  second  the  apparatus  which  is  best 
know^n  as  the  INFoore  tube.  "When  it  is  borne  in  mind 
that  light  and  heat  are  one  and  the  same  thing,  dif- 
fering only  as  regards  to  wave  length,  it  is  apparent 
that  any  apparatus  which  will  produce  the  former  in 
large  quantities  with  a  correspondingly  small  comple- 
ment of  the  latter,  will  have  a  relatively  high  effi- 
ciency. It  is  this  fact  which  has  led  to  the  development 
of  the  gaseous  lamp.  We  are  all  more  or  less  familiar 
with  the  INTercury  Yapor  apparatus,  and.  while  it  must 
be  acknowledged  that  the  efficiency  is  high,  still  there 
are  two  elements  which  work  against  the  general  adop- 
ttion  of  the  lamp  for  commercial  purposes,  namely, 
its  high  intrinsic  brilliancy  and  its  color  For  certain 
industrial  processes,  it  is  argued  that  the  color  of  the 
Mercury  Vapor  lamp  is  well  suited,  and  attempts  at 
factory  illnmination  have  at  several  points  met  with 
unquestioned  success.  That  the  character  of  the  light 
is  unsuitable  for  general  illumination  has  been  .shown 
])y  the  various  attempts  to  correct  its  color,  and  appar- 
ently this  cannot  be  done  except  through  the  medium 
of  apparatus  external  to  the  lamp  itself.  Successful 
illumination  can  only  be  obtained  in  one  manner, 
namely,  the  light  must  be  as  near  daylight  as  pos- 
sible, and  its  intrinsic  brilliancy  must  be  of  such  a 
nature  as  to  produce  no  unpleasant  effect  upon  the 
eyes. 


We  do  not  know  of  any  ^Foore  tubes  in  use  at  the 
present  time  in  Canada,  their  field  being  limited 
almost  exclusively  to  the  immediate  nf.ighborhood  of 
Newark.  N.J..  the  home  of  the  inventor  though  of 
recent  years  quite  a  large  number  have  been  installed 
in  departmental  stores  in  New  York  Cit>'.  Mr.  Moore 
has  attempted,  as  far  as  possible,  to  make  his  lisrht 
an  ideal  illuniinant,  namely,  one  which  has  a  spectrum 
similar  to  daylight,  and  one  in  which  the  light  source 
is  well  distributed.  There  is  one  marked  advantage 
for  the  ^loore  tube,  in  that  the  color  of  the  light  can 
be  changed,  not  at  will  of  course,  but  merely  by 
utilizing  a  different  gas.   The  lamp  consists  of  a  glass 
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tube,  varying  in  size  from  one  to  two  inches  in  diame- 
ter, and  of  a  length  between  fifty  and  two  hundred 
feet.    These  tubes  are  made  up  on  the  ground,  and 
are  installed  in  various  shapes,  often  being  made  to 
conform  to  wall  angles,  offsets,  pillars,  etc.,  such  as 
found  in  the  lower  floors  of  buildings  used  for  com- 
mercial purposes.    The  tube  is  always  arranged  in  a 
complete  circuit,  that  is  to  say,  it  ends  close  to  its 
starting  point,  and  the  two  terminals  of  the  tube, 
each  of  which  contains  a  carbon  electrode,  are  brought 
into  a  sealed  box  containing  two  very  simple  pieces  of 
apparatus,  namely,  a  transformer  and  a  regulating 
valve.    The  primary  of  the  transformer  is  wound  for 
connection  to  any  standard  voltage  alternating  cur- 
rent main,  and  it  has  in  series  with  it  the  coil  of  the 
regulating  valve,  which  will  be  described  later.  The 
secondary  of  the  transformer  is  connected  directly 
to  the  carbon  electrodes  in  the  tubes,  and  the  trans- 
former ratio  is  such  as  to  give  a  terminal  voltage  of 
approximately  seven  thousand  for  a  one  hundred  foot 
tube,  and  twelve  thousand  for  a  two  hundred  foot 
tube.    The  regulating  valve  is  probably  the  most  in- 
genious part  of  the  entire  system,  and  for  many  years, 
before  it  was  perfected,  it  proved  to  be  the  serious 
drawback  of  this  system  of  lighting.   It  is  well  known 
that  a  vacuum  tube,  which,  due  to  the  passage  of  an 
electric  current,  is  made  luminous,  will  in  a  very 
short  period  of  time,  alter  its  vacuum  and  as  there 
is  of  course  a  condition  of  vacuum  in  the  Moore  tube 
at  which  a  maximum  efficiency  is  obtained,  it  is  desir- 
able to  incorporate  an  apparatus  Avhich  will  automati- 
cally maintain  such  vacuum.    The  control  is  purely 
electrical,  and  is  made  possible  due  to  the  fact  that 
a  change  in  vacuum  means  a  change  in  resistance,  and 
hence  in  the  quantity  of  current  M^hich  any  tube  may 
take.    The  regulating  tube  is  about  three-eighths  of 
an  inch  in  diameter,  and  is  attached  to  an  end  of  the 
large  tube  near  one  of  the  electrodes.    The  end  of  the 
regulating  tube  is  closed  by  a  plug  of  carbon  which  is 
in  a  cupped  shape  vessel,  and  is  normally  covered 
with  mercury.  This  carbon  plug  has  sufficient  porosity 
to  admit  the  passage  of  small  quantities  of  air  or 
other  gases,  but  will  not  allow  the  filtration  of  the 
mercury.    The  mercury,  therefore,  acts  as  a  seal,  and 
prevents  any  air  passing  into  the  tube.    A  very  light 
magnetic  core  is  made  up  of  a  smaller  srlass  tube,  in 
the  end  of  which  are  some  fine  iron  wires.    This  glass 
tube  fits  loosely  around  the  tip  of  the  carbon  plug,  and 
when  in  its  lower  position  raises  the  level  of  the  mer- 
cury slightly  above  the  level  of  the  tip.    The  core  is 
acted  upon  by  a  solenoid,  Avhich  is  in  series  with  the 
primary  of  the  transformer.     "When  a  change  of 
vacuum  occurs  in  the  tube,  such  as  to  decrease  its 
resistance,  the  current  in  the  primary  of  the  trans- 
former naturally  increases,  and  hence  the  lifting 
power  of  the  solenoid  is  strengthened    A  slight  \iv- 
ward  movement  on  the  part  of  the  core  exposes  the 
tip  of  the  carbon  plug, "and  air  or  other  gas  immedi- 
ately enters  the  tip  in  almost  infinitesimal  quantities. 
When  the  vacuum  reaches  its  proper  degree  again,  the 
core  sinks  to  its  normal  position,  and  hence  the  infil- 
tration of  air  ceases.    This  control  v-alve  may  be  said 
to  be  practically  frictionless,  and  really  is  quite  per- 
fect in  its  operation.    Under  normal  usage,  the  valve 
feeds  about  once  per  minute  during  the  entire  life  of 
the  tube,  which,  it  may  be  ]iointed  out,  is  practically 
infinite.    If  a  tube  is  allowed  to  feed  itself  on  plain 
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air,  the  light  emitted  is  of  a  delicate  pink  hue.  The 
use  of  nitrogen  produces  a  golden  yellow  light, 
whereas  carbon  dioxide  results  in  an  almost  perfect 
white.  This  white,  it  must  be  admitted,  appears  to 
the  eye  to  contain  an  element  of  blue,  but,  so  far  as 
the  matching  of  colors  is  concerned,  no  difficulty  has 
been  experienced  from  this  soui'ce  and  we  feel  safe  in 
saying  that  there  is  less  of  the  blue  ray  in  the  Moore 
tube  than  in  the  enclosed  arc.  The  highest  tempera- 
ture reached  by  the  tubes  is  also  another  factor  in 
favor  of  the  system,  one  hundred  degrees  Fahrenheit 
being  the  maximum.  So  far  as  efficiency  is  concerned, 
as  in  the  case  of  the  luminous  arc,  the  golden  yellow 
light  is  by  far  the  most  economical.  To  our  mind,  the 
beauty  of  the  whole  system,  leaving  entirely  out  of 
consideration  the  engineering  features  of  efficiency 
and  kindred  matters,  is  the  well-destributed  illumina- 
tion which  makes  it  possible  to  gaze  directly  at  the 
tube  without  the  retina  being  strained.  The  idea  of 
the  long  tube  also  has  the  desirable  effect  of  eliminat- 
ing shadows,  and  it  certainly  produces  a  very  soft, 
but  highly  satisfactory,  light. 


Mr.  Moore,  in  developing  this  system  of  lighting, 
endeavored  to  get  away  from  what  he  terms  the 
"intense  point"  idea,  and  he  has  certainly  succeeded 
in  producing  a  decidedly  acceptable  substitute.  The 
folloAving  table,  based  on  the  quantity  of  light  radi- 
ated per  square  inch  of  surface,  gives  a  very  good 
idea  of  the  various  types  of  lamps  now  being  used : 

Moore  tube   From  .33  to  2. 

Mercury  vapor  lamp    19. 

Incandescent   250. 

Nernst   600. 

Arc   10,000. 

The  efficiencv  fierures  presented  by  Mr  Moore  are 
certainly  remarkable,  and  the  general  nature  of  his 
light  is  such  as  to  make  a  comparison  difficult.  In 
one  case,  where  the  light  given  by  the  tube  was  pink, 
he  states  that  the  system  had  an  efficiency  5.1  times 
that  of  a  similar  incandescent  lamn  equipment, 
Avhereas,  with  the  golden  yellow  tube,  another  equip- 
ment showed  an  efficiency  2.9  times  that  of  an  enclosed 
arc  system.  With  the  use  of  carbon  dioxide,  the  effi- 
ciency is  stated  to  be  one  and  a  half  times  that  of 
enclosed  arcs.  The  Moore  tube  is  the  result  of  many 
vears  of  persistent  effort,  and  the  inventor  is  certainly 
to  be  congratulated  upon  his  success.  His  figures  as 
to  efficiencv  have  been  much  criticized  though  we  feel 
safe  in  saying  that  if  the  tube  system  has  an  efficiency 
even  equal  to  enclosed  arcs,  its  use  will  become  general 
in  the  near  future.  The  operating  cost,  other  than 
current  consumption,  is  nractically  negligible,  and 
unless  the  tube  is  damaged  through  external  violence 
its  life  appears  to  be  infinite. 


SPARKS- 

Port  Arthur  has  applied  for  the  right  to  develop  water  power 
at  Dog  Lake  Palls,  on  the  Kamlnistiquia  Eiver,  to  the  extent 
of  3,000  horse-power. 

The  third  unit  in  the  Electrical  Development  Company's 
power  house  at  Niagara  Falls  was  started  about  three  weeks 
ago,  and  a  fourth  unit  is  ready  to  be  tested. 

An  announcement  was  made  some  time  ago  of  a  proposed 
plan  to  generate  electric  power  from  the  lake  on  the  mountain 
at  Glenora,  in  Prince  Edward  county.  The  scheme  is  now  said 
to  have  fallen  through  on  account  of  the  difficulty  of  securing 
sufficient  capital. 
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CANADIAN    ELECTRICAL  ASSOCIATION 
CONVENTION. 

AiT-;iiifi(Mii("nls  for  the  animal  convention  of  the 
Canadian  Elcftrical  Association,  to  be  held  in  Mont- 
real September  11th,  r2tli  and  13th,  are  progressing^ 
satisfaetor-ly,  and  a  prograrrime  fnll  of  interest  is 
already  assnred.  Eight  j)a[)ers  have  been  [)romised, 
and  the  coiniiiittee  have  others  in  view.  Negotiations 
arc  now  under  way  with  the  railways  to  secure  the 
lowest  i)OKsii)le  rate,  and  it  is  probable  that  a  definite 
ainiouncenient  on  tliis  point  will  be  made  in  the  next 
munber  of  Tiiio  EijECTKU^Ah  Nkws. 

The  Electrical  P]xhil)ition,  which  will  open  in 
IMontreal  September  2nd,  has  aroused  considerable 
interest  and  promises  to  attract  a  large  number  of 
exhibitors  and  visitors.  Mr.  R.  S.  Kelsch  has  been 
appointed  managing  director,  and  is  giving  the  Exhi- 
tion  his  personal  attention.  Jt  is  expected  that  ap- 
paratus for  exhibit  ^will  be  admitted  free  of  duty, 
provided  it  is  returned  within  sixty  days 

Any  electrical  man  who  visits  Montreal  during  the 
first  two  weeks  of  September  will  be  well  repaid. 


ill'  high,  iii)riii;il  iiiid  low  volhigi' 
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DOUBLE  SECONDARY  WINDINGS. 

A  special  and  novel  feature  of  the  transformer 
equijnrient  of  the  Manchester  &  Nashua  Street  Rail- 
way, in  Southern  New  Ilampsliire,  is  the  provision 
of  a  doubh'  set  of  secondary  windings  in  each  trans- 
former, with  s|)ecial  taps  in  the  windings  of  two  of 
the  transforni(>rs  to  enable  the  rotaries  to  be  operated 
on  high,  normal  oi-  low  voltage,  e.  g.,  with  11,000  volts 
primary,  396  376  or  360  volts.  The  alternating  cur- 
rent sides  of  the  rotaries  in  this  sub-,station  are  not 
ojierated  in  multiple,  though  the  transformer  prim- 
aries are  permanently  connected  in  delta,  there  being 
but  one  set  of  these.    One  secondary  winding  in  each 
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Transformer  Connections  for  Single  Prim.vry  .xno 
Double  Secondary  Windings. 

transformer  is  devoted  to  the  exclusive  use  of  a  cor- 
responding rotary,  'i'lie  direct  current  sides  of  the 
rotaries  are  operated  in  multiple,  as  usual. 

An  accompanying  sketch  shows  the  general  trans- 
rormer  arrangement,  witli  llie  single  j)rimary  wiiuling 
and  double  .secondaries  of  each  transformer.  PI.  1*2 
and  P  3  are  the  primaries  of  transformers  1.  2  aiul  3; 
SI,  S2  and  S3  are  secondary  windings  of  the  three 
transformers  devoted  to  one  rotary  ]\ :  aiul  ST.  S2' 
and  S3'  are  the  windings  connected  with  the  other 
rotary  R'.   The  taps  111.  Nl.  LI.  tl  t2t2  and  H3,  N3, 


tions  for  n)tary  R,  while  the  corresponding  tai)s  of 
the  otlicr  windings  do  the  same  for  rotary  R. 

Another  sketch  shows  the  .secondary  connections  to 
itiipress  high,  normal  or  low  voltage  upon  the  ter- 
minals of  rotary  R.  Tl ,  T2  and  T3  are  the  secondaries 
of  the  three  traiLsformers  and  the  taps  are  shown  as 
in  the  other  figure.  On  the  high  and  low  pfwitives 
the  second  transform(!r  is  not  needed.  When  rotary 
Rl  is  shu<^  down  the  corresponding  secondary  wind- 
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Secondary  Connections  for  High,  Normal  and 
Low  Voltages. 

ings  are  idle  The  connections  shown  in  the  diagram 
are  made  easily  on  the  switchboard  by  manipulating 
the  double-pole,  df)uble-throw  switches  for  each  rotary. 


WIRING  RULES   IN   GREAT  BRITAIN. 

The  Institution  of  Electrical  Engineers  has  i.ssued 
a  revised  edition  of  its  wiring  rules.  These  have  been 
completely  revi.sed  and  constitute  the  fifth  edition,  the 
fourth  edition  having  been  published  in  1903.  Since 
then  representations  were  made  to  the  Council  of  the 
In.stituti()n  that  the  next  edition  should  be  thoroughly 
of  the  Institution,  the  fire  insurance  offices,  the  Mun- 
cipal  Electrical  Association  and  the  Electrical  Con- 
tractors' Association.  This  committee  is  further 
assisted  by  the  Engineering  Standards  Committee  and 
the  Cal)le  ^Makers'  A.ssociation. 

The  chief  alterations  in  the  rules  concern  flexibles. 
Pure  Para  rubber  or  vulcanized  rubber  is  specified 
as  the  insulation,  and  pure  rubber  flexible  must  be 
tested  for  fifteen  minutes  with  a  pressure  of  1,500 
volts  alternating  between  the  conductors  at  a  fre- 
quency of  fifty  periods.  Vulcanized  rubber  flexible 
has  to  undergo  the  same  test  after  twenty-four  hours' 
representative,  and  consequently  a  standing  commit- 
tee has  been  appointed  which  consists  of  members 
immersion  in  water.  Although  not  expressly  stated 
in  the  rules,  the  committee  is  strongly  in  favor  of  pure 
rubber  flexible  for  all  purposes,  but  it  only  recom- 
meiuls  it  for  use  with  pendants.  xVll  conduit  must 
be  electrically  and  mechanically  continuous  and  con- 
nected to  earth. 

The  new  .standard  of  the  Engineering  Standards 
Committee  has  been  adojited  for  pure  copper,  super- 
seding IMatthiessen 's  standard. 

Cable  tests  are  now  specified  to  withstand  2.000 
volts,  either  between  conductors  or  between  conductor 
and  water,  for  half  an  hour. 

There  are  a  number  of  other  alterations. 

The  question  of  flexibles  is  just  now  receiving  much 
attention  in  England.  Professor  Schwartz  of  the 
^raiichester  I'niversity  has  read  a  paper  before  the 
Institution,  in  which  he.  too.  recommejids  the  use  of 
]>ure  rubber  flexible  for  all  purposes  ITis  specimens 
showing  the  great  state  of  preservation  of  such  flex- 
ible after  many  years'  use  compared  with  \-ulcanized 
flexible  were  very  striking. 
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INSTALLING   RIGID  CONDUIT. 

To  prevent  any  possible  chance  of  death  or  fire,  in 
installing  rigid  conduit,  it  should  be  run  as  nearly 
straight  as  possible  and  supported  every  five  (5)  feet 
with  clips ;  using  hack-saw  to  cut  the  pipe  instead  of 
pipe  cutters.  Carefully  reaming  the  ends  of  the  con- 
duit, and,  where  enamel  has  been  removed,  paint  the 
same  to  prevent  rust ;  using  boxes  at  all  outlets,  not 
to  be  smaller  than  3  inches  in  diameter  and  3  inches 
deep,  using  lock  nuts  and  bushing  on  conduit  where 
entering  boxes.  Box  to  be  free  from  holes  and  set 
flush  with  surface.  If  gas  pipe  is  broiight  into  box, 
a  combination  box  should  be  used  with  a  thimble  to 
go  over  the  gas  pipe.  Cut-out  cabinet  to  be  located 
within  reaching  distance  of  the  floor,  with  a  spring 
to  keep  the  door  closed.  Cabinet  to  be  lined  with 
slate,  and  gutters  to  carry  the  wires  around  opposite 
their  cut-out  where  they  are  going  to  enter,  using  slate 
gutters — or  if  iron  to  be  bushed  with  porcelain  tubes 
so  that  wires  of  opposite  polarity  will  pass  through 
separate  holes,  bonding  the  conduits  together  with 
copper  wire.  Where  they  cross  gas  or  water  pipes 
remove  the  enamel  from  the  conduit,  wrap  them  to- 
gether with  copper  wire,  paint  same  to  prevent  rust, 
putting  a  wire  jumper  on  the  gas  meter;  and  the 
ground  used  on  the  conduit  system  in  general  to  be 
brought  back  of  water  meter  or  gas  meter.  Where 
the  rubber  has  been  removed  from  the  wire  to  make 
connection,  place  at  least  two  (2)  windings  of  rub- 
ber tape  over  bare  wire,  then  wrap  with  at  least  two 
(2)  coats  of  friction  tape,  going  back  as  far  as  braid 
has  been  removed  from  the  wire — using  care  that  no 
sharp  burrs  or  points  shall  come  through  the  tape. 
Where  heavy  wires  are  used  in  conduit  for  risers 
place  a  box  on  each  floor,  so  that  the  wire  can  be  fast- 
ened, and  not  allow  all  the  weight  to  come  on  the  wire 
on  the  top  floor.  No  conduit  piping  to  be  run  within 
one  (1)  inch  of  a  steam  pipe,  nor  boxes  to  be  in- 
stalled that  are  not  readily  accessible ;  nor  wires  to 
be  fished  in  conduit  until  the  building  is  plastered. 

In  machine  shops  where  belts,  shafts,  and  oil  are 
in  general  use,  run  the  pipes  along  over  the  work 
bench  on  the  side  wall,  placing  an  outlet  l)ox  or  con- 
dulet  opposite  each  vice,  using  the  one-half  inch  flex- 
ible steel  conduit  with  three-eighth  socket  and  No. 
16  3-/32  rubber  covered  wires  supplying  current  to 
each  lamp,  running  in  the  conduit  the  regular  stand- 
ard double  braid  wire.  For  drop  lights  over  lathes 
use  the  flexible  steel  conduit.  This  class  of  work  pro- 
tects all  the  wires  from  mechanical  injury,  and  at 
the  same  time  makes  the  lamp  flexible  so  it  can  be 
changed  to  any  position  desired  by  the  workman; 
protects  it  from  all  oils  and  does  away  with  all  re- 
pairs. 

The  reasons  for  grounding  conduit  are  as  follows : 
All  the  electric  light  companies  ground  their  neu- 
tral or  negative  wires,  all  metallic  piping  in  building 
and  metal  ceilings  which  come  in  contact  with  said 
pipes  would  be  charged  with  negative  current,  and 
unless  conduits  were  rigidly  grounded,  and  should 
come  in  contact  with  said  pipes,  or  metal  ceilings — 
it  would  cause  a  leak  of  electricity  between  the  two 
which  would  mean  a  loss  of  current  and  which  could 
not  continue  for  any  length  of  time  without  causing 
fire. 

Where  conduit  is  not  grounded  you  get  a  static  dis- 


charge from  the  conduit  if  you  come  in  contact  with 
it  while  standing  on  the  ground,  which  is  very  dis- 
agreeable. 
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Several  months  ago  the  City  Council  requested  the  Montreal 
Light,  Heat  &  Power  Company  to  reduce  their  price  for  gas 
by  about  25  per  cent  and  for  electric  light  by  33  1-3  per  cent., 
offering,  in  the  event  of  the  company's  acceptance,  an  exten- 
sion of  their  franchise  for  twenty  years.  The  company  have 
recently  replied,  declining  the  offer,  although  it  is  just  pos- 
sible that  the  late  action  of  the  Quebec  Legislature  may  have 
had  some  bearing  on  the  company's  refusal.  The  action  of 
the  Legislature  as  referred  to  was  to  the  effect  that  any  fran- 
chise given  by  the  corporation  extending  over  ten  years  must 
first  be  approved  by  a  majority  vote  of  the  citizens. 

Unl  ess  the  weather  makes  a  decided  change  the  fan  motor 
business  will  not  be  up  to  the  usual  mark  in  Montreal  this 
season. 

Mr.  J.  W.  Brooks  and  Mr.  Salisbury,  of  the  Pass  &  Sey- 
mour Company,  were  recent  visitors  to  Montreal. 

Messrs.  J.  A.  Dawson  &  Company  have  at  last  finished  their 
arduous  task  of  rescuing  goods  from  under  the  debris  where 
their  back  wall  fell  in  during  their  recent  fire. 

The  trade  in  general  complain  bitterly  about  slow  deliveries 
of  goods,  owing  to  the  congestion  of  freight  at  both  railway 
depots  in  this  city;  the  express  companies  in  consequence  are 
reaping  increased  business. 

The  City  of  Montreal  are  contemplating  burning  garbage 
with  an  incinerator,  such  as  has  been  adopted  by  the  Town 
of  Westmount,  so  as  to  produce  power  therefrom — this  power 
to  be  used  in  lighting  their  works,  although  some  of  the  Coun- 
cil seem  to  have  a  hazy  idea  that  there  will  be  enough  power 
from  this  source  to  illuminate  all  the  streets  of  Montreal. 
Apart  from  this  latter  dream,  there  is  no  reason  why  they 
should  not  attempt  to  do  something  with  the  garbage  in 
a  small  way,  as  their  present  incinerator  is  no  better  than  a 
bonfire,  in  fact  less  eflB.cient. 

As  warm  weather  is  now  upon  us,  the  old  question  of  the 
Street  Eailway  Company  being  requested  to  tender  for  snow 
removal  will  probably  not  come  on  the  table  for  consideration 
of  the  Montreal  City  Council  until  (as  in  former  years)  it  is 
too  late  to  do  anything,  and  next  winter  will  see  the  same 
array  of  box  sleighs  instead  of  modern  electric  appliances. 

Prince  Fushimi,  of  Japan,  will  be  the  guest  of  Sir  H.  Montagu 
Allan  while  in  Montreal.  The  spacious  grounds  and  architec- 
ture of  the  building,  ' '  Eavenscrag, ' '  will  be  illuminated,  as 
well  as  considerable  special  electrical  detail  for  interior  con- 
venience. 


The  Cranbrook  Electric  Light  Company,  Limited,  which  for 
the  past  few  years  has  been  doing  an  electric  light  and  tele- 
phone business  in  Cranbrook,  B.C.,  and  vicinity,  under  provin- 
cial charter,  applied  on  May  10th  to  the  ratepayers  of  that 
city  for  a  by-law  granting  them  the  privilege  to  extend  their 
pole  routes  to  all  parts  of  the  city,  their  rights  under  provin- 
cial charter  to  do  so  having  ceased  when  Cranbrook  became 
an  incorporated  city  eighteen  months  ago.  The  by-law  was 
carried  by  a  vote  of  165  to  11.  It  is  the  company 's  intention 
in  the  near  future  to  erect  a  power  plant  on  the  St.  Mary's 
Eiver,  about  seven  miles  north  of  Cranbrook.  At  the  first  they 
will  put  in  a  700  kw.  generator,  6,600  volts,  with  step-down 
transformers  at  Cranbrook,  reducing  it  to  2,250  volts,  which 
will  suit  the  present  transformer  equipment.  A  single  unit, 
to  oiJerate  the  generator,  will  be  installed,  and  provision  will 
be  made  to  put  in  another  unit  and  generator  of  similar  capa- 
city when  the  demand  warrants  it.  A  dam  will  be  constructed 
on  the  St.  Mary's  Eiver,  which  will  give  a  maximum  of  2,200 
horse-power.  The  estimated  cost  of  the  plant  is  between  sixty 
and  seventy  thousand  dollars.  During  the  past  year  the  long 
distance  telephone  lines  of  the  company  have  been  extended  to 
the  Elkmouth  district,  70  miles  east  of  Cranbrook,  to  Yahk, 
45  miles  west  of  Cranbrook,  and  to  Wasa,  25  miles  north.  They 
are  about  to  biiild  to  Elko,  where  they  hope  to  make  connec- 
tion with  the  Crow's  Nest  Pass  Electric  Company's  lines,  thus 
giving  Cranbrook  direct  telephone  communication  with  Fernie. 
They  are  also  installing  a  telephone  exchange  at  Moyie,  B.C. 
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HOW  TO  INSULATE  ARMATURE  COILS/ 
Armature  coils  are  made  in  so  many  different 
varieties  that  several  different  methods  of  varnishing 
are  necessary  in  order  to  secure  the  best  results  with 
each  different  kind.  For  the  insulation  cf  direct  cur- 
rent motor  and  dynamo  armature  coils,  it  is  advisable 
to  use  what  is  known  as  the  "double-dipping"  method, 
as  all  coils  of  this  kind  are  usually  form-wound  and 
are,  therefore,  readily  adapted  for  this  treatment. 
The  treatment  is  as  follows : 

After  the  coils  are  formed,  they  are  clipped  together 
at  the  corners,  and  dipped  right  into  the  varnish  com- 
pound, and  then  allowed  to  dry.  When  the  coils  are 
thoroughly  dry,  they  should  then  be  taped  and  again 
dipped  in  the  varnish  compound — and  dried.  To  get 
the  best  results  on  this  class  of  work,  particularly 
when  handled  in  quantities,  the  varnish  must  have 
great  plasticity,  and  good  insulating  and  quick-drying 
properties. 

The  varnish  should  also  be  a  combined  baking  and 
air-drying  varnish,  as  quick-drying  varnish  is  often 
an  absolutely  necessary  factor — in  many  cases,  the 
varnish  must  be  thoroughly  dry  from  one  to  two 
hours  after  baking. 

The  varnish  which  has  great  plasticity  is  also  of 
vital  importance  on  this  class  of  work,  because  in  mak- 
ing up  the  standard  types  of  machines,  it  is  often 
desirable  and  economical  to  make  up  at  one  time 
enough  coils  to  provide  for  the  entire  output  of  each 
size  machine  for  a  long  while  ahead — in  many  cases 
foF  sis  months  or  even  a  whole  year. 

Great  plasticity  is,  in  this  way,  of  great  value  to  the 
coil  manufacturer,  as  it  enables  him  to  make  up  a  big 
lot  of  coils  and  stock  them,  without  any  fear  that  the 
coils  will  harden,  or  that  the  insulation  will  break 
when  the  coils  are  finally  assembled  in  an  armature 
later  on,  as  so  often  happens  when  a  hard-drying  var- 
nish is  used  on  the  coils. 

On  armature  coils  of  street  railway  motors,  the 
great  essential  is  durability  and  water-proofing  quali- 
ties. The  test  of  time  has  shown  that  the  varnish 
which  best  accomplishes  the  desired  results  is  a  var- 
nish of  hydrocarbon  base,  which  dries  quickly  and 
remains  indefinitely  soft  and  plastic  This  quality 
enables  a  varnish  to  withstand  the  contraction  and 
expansion  always  present  in  a  street  railway  motor, 
and  prevents  the  breaking  of  the  insulating  film  from 
vibration  and  lieat,  thus  absolutely  and  indefinitely 
repelling  moisture,  which,  in  a  majority  of  cases,  is 
the  direct  cause  of  short  circuits  and  burn-outs.  The 
"double-dipping"  method  described  above  is  abso- 
lutely essential  in  the  treatment  of  street  railway 
motor  armature  coils. 

In  street  railway  work  it  is  also  essential  that  a 
finishing  coat  of  varnish  be  given  the  armature  after 
the  coils  are  assembled,  as  very  often  injury  to  the 
insulating  film  results  from  placing  the  coils  into  the 
slots.  This  coat  of  varnish  not  only  serves  to  remedy 
any  defects  of  this  nature,  but  also  provides  an  addi- 
tional waterproof  coating  to  the  whole  armature.  A 
varnish  of  this  nature  to  be  successful  should  have  in 
a  great  degree  the  qualities  of  dipping  varnish,  such 
as  ability  to  withstand  long  continued  heat  and  vibra- 
tion without  becoming  brittle  and  absolute  water- 
proofing qualities. 

*  From  '  The  Insulator."  publislicd  by  the  Standard  V.irnish  Work>. 


STARTING  A  GENERATOR- 

Run  the  generator  for  a  short  time  with  its  field 
circuit  open  (the  field  can  most  conveniently  be 
opened  at  the  rheostat),  noting,  as  in  the  case  of  the 
motor,  whether  the  armature  oscillates  and  the  oil 
rings  carry  oil.  Shut  down  and  replace  the  field  wire 
in  the  rheostat,  and  see  that  all  field  resistance  is  in 
circuit. 

Bring  the  generator  to  normal  speed,  and  then 
gradually  cut  out  the  resitance  of  the  rheostat,  until 
normal  voltage  is  obtained.  Now  note  the  operation 
of  the  machine,  and  see  if  the  armature  still  oscillates 
freely  in  its  bearings;  if  so,  the  generator  is  ready  for 
its  load.  In  case  the  generator  does  not  build  up  to 
voltnge  when  the  field  resistance  is  cut  out  of  the  cir- 
cuit (with  the  generator  running  at  proper  speed)  it 
will  be  found  that  either  the  residual  magnetism  has 
been  lost,  or  that  the  shunt  fields  are  not  properly  con- 
nected. In  the  former  case,  separately  excite  the 
fields  from  some  other  source  of  power  for  a  short 
time.  If,  on  reconnecting  the  fields,  the  generator 
does  not  build  up,  it  is  probable  that  the  fields  are 
wrongly  connected;  in  this  ca-se  reverse  the  leads  as 
indicated  on  the  connection  diagrams.  Also  examine 
the  brushes  carefully  to  see  that  they  make  good  con- 
tact with  the  commutator.  If  the  machine  does  not 
then  build  up  to  voltage,  an  electrician  .should  be 
called  in  to  locate  the  trouble. 

When  the  generator  is  excited  to  normal  voltage, 
close  T;he  main  switch.  In  the  case  of  a  shunt  wound 
generator,  to  maintain  the  normal  voltage  as  the  load 
increases,  it  will  be  necessary  to  cut  some  of  the  re- 
sistance out  of  the  rheostat. 

In  the  case  of  a  compound  wound  generator,  if,  as 
the  load  is  increased  with  the  speed  remaining  con- 
stant, the  voltage  drops  to  any  great  extent,  it  is  prob- 
able that  the  seires  coils  are  opposing  the  shunt,  and 
it  will  be  necessary  to  reverse  the  series  leads. — Allis- 
Chalmers  Instruction  Book. 


TURBO-ALTERNATOR    PLANT  IN 
GERMANY. 

An  interesting  steam  turbine  plant  has  been  in- 
stalled at  the  power  house  of  the  J  A.  ilaffei  Loco- 
motive Works  at  Hirschau,  Munich,  in  Bavaria,  as 
described  in  the  Electrical  World  The  steam  turbine 
was  built  by  IMelins  and  Pfenniger,  Munich,  and  de- 
velops 1,000  horse-power,  being  directly  coupled  to 
two  250  kilowatt  direct  current  machines.  The  nor- 
mal full  load  speed  of  this  unit  is  2.4.59  revolutions 
per  minute.  During  a  test  made  ivith  a  steam  con- 
sumption of  17.1  pounds  per  kilowatt  hour  the  steam 
pressure  was  176  pounds  per  square  inch  above  the 
atmosphere,  the  absolute  steam  pressure  at  the  stop 
valves  being  191.1  pounds,  the  actual  steam  tempera- 
ture being  319.4  degrees  C.  (607  degrees  F.),  and  with 
a  vacuum  of  .484  pounds  per  square  inch  absolute 
pressure.  The  design  of  this  steam  turbine  was  based 
on  a  combination  of  the  action  or  impulse  principle  at 
the  high  pres.sure  end  of  the  machine  and  the  re- 
action principle  at  the  low  pressiire  end,  fixed  guide 
blades  being  provided  at  the  high  pressure  end  with 
the  admission  of  steam  over  only  a  small  portion  of  the 
circumference,  working  on  the  partial  admission 
method.  The  diameter  of  the  drum  is,  therefore, 
large  at  the  high  pressure  end.  with  a  step-down  for 
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the  beginning  portion  of  the  reaction  part  of  the  tur- 
bine. It  is  said  that  there  is  not  only  a  gain  from 
low  cost  of  construction,  but  also  a  gair  in  economy 
by  employing  the  mixed  impulse  and  reaction  prin- 
ciples in  designing  this  turbine.  With  the  two  elec- 
trical generators  disconnected  and  the  turbine  run- 
ning alone,  the  steam  consumption  was  found  to  be 
582  pounds  per  hour,  during  a  test,  with  a  vacuum  of 
.55  pounds  per  square  inch  absolute  pressure,  and 
absolute  steam  pressure  of  186  pounds  and  actual 
steam  temperature  of  238  degrees  C,  the  speed  of  the 
turbine  being  2,505.  With  the  two  dynamos  con- 
nected and  delivering  a  load  of  400  kilowatts,  the 
steam  consumption  was  7,055  pounds  per  hour,  or 
17.5  pounds  of  steam  per  kilowatt  hour.  In  this  in- 
stance the  speed  of  the  turbine  was  2,469  revolutions 
per  minute,  the  absolute  steam  pressure  189  pounds, 
and  the  steam  temperature  312.4  degrees  C.  (594  de- 
grees F.),  while  the  vacuum  was  .43  pounds  per  square 
inch  absolute  pressure.  On  account  of  two  dynamos 
being  used  instead  of  one,  there  were  undoubtedly 
higher  electrical  losses  as  well  as  higher  frictional 
losses  than  if  a  single  generator  had  been  employed. 
It  is  also  held  that  the  turbine  was  underloaded  at  500 
kilowatts  when  a  steam  consumption  of  17.2  pounds 
of  steam  per  kilowatt  hour  was  recorded,  and  that  at 
600  kilowatts  output  the  machine  would  have  shown 
the  decreased  consumption  of  about  16.6  pounds  per 
kilowatt  hour. 


A  RESUME  OF  WHAT  IS  KNOWN  ABOUT 
RADIUM. 

Sir  Oliver  Lodge  in  the  "London  Times"  gives  the 
following  resume  of  our  knowledge  of  radium:  "The 
evidence  for  the  generation  of  helium  may  be  briefly 
summarized  thus :  Eutherf ord  measured  the  magnetic 
deflection  of  the  a-rays,  or  positively  charged  particles 
shot  off  by  radium  emanation  at  a  certain  stage  of 
its  disintegration  (for  it  does  disintegrate,  it  is  not 
permanent),  and  inferred  that  the  mass  of  each  par- 
ticle was  comparable  with  twice  that  of  an  atom  of 
hydrogen;  consequently  that  the  projected  particles 
were  material,  and  that  the  projected  matter,  if  it 
were  any  single  known  subtsance,  must  be  either 
hydrogen  or  helium,  and  most  likely  helium.  Ramsay 
and  Soddy  then  inclosed  some  of  the  emanation  in  a 
vacuum  tube,  and  examined  its  spectrum.  There  was 
no  sign  of  hplium  at  first — as  there  would  have  been 
had  it  been  merely  an  ingredient  in  a  mixture — but 
the  helium  spectrum  gradually  made  its  appearan'ce, 
in  the  course  of  a  day  or  two,  at  approximately  the 
rate  to  be  expected  on  the  disintegration  hypothesis. 
The  loss  of  m.uch  activity  by  radium  when  its  emana- 
tion is  removed  from  it  and  the  gradual  return  of 
radio-activity  when  time  is  allowed  for  fresh  emana- 
tion to  be  formed,  are  also  facts  to  be  remembered. 
The  rest  0^  the  evidence  for  the  slow  disintegration 
of  atoms  is  of  a  less  direct  kind,  but  it  is  voluminous 
and  varied,  and  it  seems  to  me  that  this  evidence  is 
extremely  weighty." 


A  joint  deputation  from  Penetanguishene,  Collingwood  and 
Midland  has  applied  to  the  Power  Commission  for  permission 
to  develop  power  at  Big  Chute,  on  the  Severn  Eiver,  for  muni- 
cipal purposes.  Several  applications  hy  private  parties  have 
been  made  for  this  power. 


THE  STATIONARY   ENGINEERS'  ACT. 

The  Canadian  Manufacturers'  A.ssociation  have 
addressed  the  following  letter  to  its  members : 

Toronto,  May  11th,  1907. 

Dear  Sirs:  — 

The  Association  has  pleasure  in  forwarding  you  herewith  a 
copy  of  the  new  Ontario  Act  respecting  Stationary  Engnieers 
passed  at  the  session  of  the  Legislature  just  closed. 

If  you  are  conversant  with  the  measure  enacted  a  year  ago, 
you  will  recollect  that  in  many  respects  it  was  far  from  satis- 
factory, although  as  finally  passed  it  was  a  vast  improvement 
over  the  form  in  which  it  was  originally  introduced,  owing  to 
the  effective  work  of  our  Association.  Perhaps  the  most  objec- 
tionable feature  about  it  was  that  it  was  put  through  as  an 
amendment  to  an  old  Act  incorporating  the  Ontario  Associa- 
tion of  Stationary  Engineers,  thus  delegating  to  a  private 
organization  powers  that  should  be  exercised  only  by  the  Gov- 
ernment. As  an  employer  of  labor  you  will  readily  appreciate 
the  serious  difficulties  that  might  have  arisen  in  the  engineering 
trade  had  the  law  been  left  in  its  former  shape. 

Early  in  the  year  the  Parliamentary  Committee  of  the  Asso- 
ciation made  strong  representations  to  the  Ontario  Government 
on  the  subject,  with  the  result  that  an  entirely  new  Bill  was 
introduced  and  finally  passed  in  the  form  enclosed  herewith. 

Being  a  Government  Act,  the  administration  of  the  law  is 
now  taken  over  by  the  Department  of  Agriculture,  so  that  it 
will  no  doubt  be  enforced  fairly  in  the  interests  of  all  classes 
concerned. 

Other  features  which  have  been  incorporated  into  this  legis- 
lation, largely  through  the  representations  of  your  committee, 
during  the  present  session  and  a  year  ago,  are:  — 

(1)  Steam  heating  plants  operating  at  a  pressure  of  20  lbs. 
or  under  are  to  be  exempted  from  the  operation  of  the  Act. 

(2)  In  cases  of  emergency  a  person  who  is  not  the  holder 
of  a  certificate  may  be  employed  in  operating  a  steam  plant  for 
a  period  of  30  days. 

(3)  Liberal  provision  is  made  for  issuing,  without  examina- 
tion up  to  July  1st,  1908,  certificates  of  competency  to  experi- 
enced engineers. 

(4)  Certificates  of  competency  thus  issued  will  be  for  life 
or  during  good  conduct.  No  examination  will  ever  be  called 
for. 

(5)  The  Act  does  not  apply  to  firemen  working  under  the 
personal  supervision  of  a  certificated  engineer,  nor  to  employes 
of  engine  builders  engaged  in  installing  or  testing  steam 
plants. 

All  of  these  are  points  the  importance  of  which  you  as  a 
manufacturer  will  readily  appreciate.  They  furnish  another 
illustration  of  the  manner  in  which  the  Association  is  safe- 
guarding your  interests  in  matters  of  legislation. 

Yours  faithfully, 

A.  S.  EOGEKS, 

Chairman  Parliamentary  Committee. 

G.   M.  MUBRAT, 

Secretary. 


KAMINISTIQUIA  POWER  RIGHTS. 

By  a  decision  of  the  Provincial  Government  the  protracted 
struggle  among  the  various  claimants  to  the  water  power  at 
Kakabeka  Palls  has  been  finally  settled.  For  years  the  wierd 
names  of  the  Kakabeka  Falls,  on  the  Kaministiquia  Eiver, 
near  Port  Arthur  and  Fort  William,  were  the  polysyllabic 
subject  of  interminable  oratory  before  the  Private  Bills  Com- 
mittee of  the  Ontario  Legislature  and  in  the  House  itself.  The 
controversy  was  principally  between  Edward  Jenison,  the 
original  grantee,  and  his  assignees,  and  the  Clergue  interests 
at  Sault  Ste.  Marie.  Finally  the  Government  has  decided  that 
the  Kaministiquia  Power  Company,  assignee  of  the  Jenison 
interests,  which  has  gone  on  developing  at  the  falls,  shall  be 
confirmed  in  its  rights  at  Kakabeka  Falls.  It  must,  however, 
pay  the  Government  a  certain  fixed  rate  a  horse-power 
a  year  on  all  power  developed  at  the  falls  in  excess  of  10,000 
horse-power.  The  Provincial  authorities,  on  their  part,  wDl 
build,  maintain  and  control  a  dam  at  Dog  Lake  for  storage 
purposes.  The  Government  will  also  regulate  the  flow  of  water 
from  that  lake  for  the  benefit  of  all  the  water-power  develop- 
ments ia  the  river,  including  the  one  at  the  Kakabeka  Falls. 
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KniCloseci  ©taction  ^Wirii^i 

By    F.  O.    Bi.Ai  kwf.m,. 


lli<jh  tension  transmission  was  llic  snhjcct  for  dis- 
owssioii  at  the  special  meeting  of  the  Aitieriean  Insti- 
tnte  of  Electrical  Engineers  in  the  Auditorium  Hotel, 
Chicago,  on  ]\Iay  24th.  It  was  the  largest  meeting  ever 
held  by  the  Chicago  branch,  about  200  being  present. 
Discussion  of  high  tension  problems  was  based  on  five 
])ai)ers,  as  follow^s:  "Relative  M(^rits  of  Three-phase 
and  ()ne-i)hase  Transformers,"  by  II.  W  Tobey,  of 
tile  (Jeneral  Electric  Company;  "Relativ<>  Advantages 
of  One-i)hase  and  Three-i)hase  Transformers,"  by 
Jolui  S.  Peck,  of  the  liritisii  Westinghouse  Company; 
"Potential  Stresses  as  Affected  by  Overhead  Ground- 
ed Conductors,"  by  R.  P.  Jaclsson.  of  the  Westing- 
house  Company;  "Forced  Oil  and  Forced  Water  Cir- 
culation for  Cooling  Oil-insulated  Transformers,"  by 
G.  C.  Chesney,  of  the  Stanley  Electric  &  iManufac- 
turing  Company;  "Open  vs.  Enclosed  ITigh-voltage 
Station  Wiring,"  by  F.  0.  Blackwell,  of  New  York. 
The  papers  and  discussions  were  not  presented  as 
covering  the  whole  field  of  the  subjects  discussed,  but 
brought  out  the  salient  features  on  which  differences 
of  opinion  might  exist. 

The  following  is  an  abstract  of  Mr.  iiiackweirs 
paper  on  "Enclosed  Station  Wiring"  and  the  subse- 
quent discussion  thereon,  for  which  we  are  indebted 
to  the  Western  Electrician : 

In  the  power  house  of  a  few  years  ago,  when  the 
amount  of  power  was  relatively  small,  a  short-circuit 
was  not  a  serious  matter;  but  to-day,  with  50,000  or 
100,000  horse-power  concentrated  in  one  plant,  a  much 
higher  standard  of  station  wiring  is  called  for. 

With  a  large  amount  of  power  the  destructive 
ability  of  an  are  is  enormously  increased,  aiul  the  use 
of  high  potentials  has  made  it  possible  for  arcs,  once 
started,  to  jump  almost  any  distance  if  not  confined. 

The  direct  loss  of  income  is  large,  but  this  is  noth- 
ing to  the  indirect  loss  due  to  the  depreciation  in 
the  selling  value  of  the  i)ower  output,  caused  by  loss 
of  public  confidence  in  the  reliability  of  the  service. 

The  metal  vapor  from  an  arc,  even  after  the  cur- 
rent lias  been  interrui)ted,  will  often  short-circuit 
conductors  at  a  distance  from  the  point  where  the  arc 
started.  Wires  of  high  potential  circuits  which  are  as 
far  apart  as  it  is  possibh^  to  have  them  inside  of  a 
building,  may  be  affected  by  arcs  between  low  poten- 
tial conductors  beneath  them.  Lightning  striking  in 
the  neighborhood  of  a  transmission  line  has  been 
known  to  cause  a  short-circuit  after  the  discharge  was 
over,  due  to  the  path  of  hot  gas  floating  across  the 
wires. 

In  order  to  px'eveut  the  occurrence  of  short-circuits, 
and  to  localize  the  damage  should  an  arc  start  from 
any  cause,  the  following  elementai-y  principles  sliduld 
be  observed: 

1.  The  system  of  comiection  should  be  as  simple 
as  will  give  the  necessary  control  over  the  station. 

2.  The  conductors  should  follow  the  shortest  and 
most  direct  line  from  generatoi-  to  transmission  line. 

3.  Each  conductor  should  be  surrounded  and  separ- 
ated from  every  other  by  a  continuous  fireproof  bar- 
rier. 

4.  The  circuits  .should  be  as  far  apart  as  possible. 


f]nclo.sed  wiring  has  already  become  the  accepted 
practice  in  important  low  tension  plants  of  from 
2,000  to  15,000  volts,  but  is  not  used  as  generally  for 
higher  [)otential.  where  the  writer  believes  it  is  much 
more  imi)ortant. 

Low  i)otential  insulated  cables,  drawn  through  ducts 
or  enclo.sed  by  split-tile  or  j)i[)e  coverin«rs,  are  safe. 
])rovided  care  is  used  to  cover  the  cable  joints  at  the 
matilioles,  as  a  cable  joint  is  a  frequent  source  of 
trouble. 

A  singl';  cal)le  tunnel,  or  duct  system,  with  common 
manholes,  through  which  all  the  cables  in  a  plant  run 
the  length  of  a  building,  is  often  employed,  in  which, 
if  anything  goes  wrong  with  one  cable  the  entire 
power  house  is  disabled.  Accidents  of  this  kind  might 
be  avoided  by  keeping  the  cables  from  each  unit  in  a 
conduit  at  a  distance  from  other  circuits,  and  laying 
out  the  wiring  so  that  each  generator  can  be  operated 
as  if  it  were  in  a  separate  power  station. 

Where  bare  conductors  are  used  on  account  of  many 
connections,  or  where  the  potential  is  too  high  for 
insulated  cables,  the  wires  should  be  enclosed  by  sub- 
stantial wails  or  barriers  of  brick,  concrete,  tile  or 
stone,  with  only  such  openings  as  are  necessary  to  get 
at  insualtors  or  connections.  Covers  should  be  pro- 
vided for  all  oi)enings. 

Discussion. 

(\  W.  Stone  remarked  that  engineers  to  make  a 
system  flexible,  put  in  all  sorts  of  tie  connections; 
then  in  order  to  save  space  and  cost  they  put  in  knife 
switches.  By  putting  in  the  knife  switches  they 
aecompli.sh  just  what  they  are  trying  to  avoid.  The 
knife  switch  may  be  opened  by  mistake.  If  it  is 
opened  under  load  by  mistake  there  is  a  big  arc  which 
may  be  whipped  acro.ss  and  involve  all  the  adjacent 
apparatus.  Therefore,  if  possible,  try  to  keep  each 
individual  circuit  entirely  distinct,  with  no  tie.  and 
if  ties  are  used  use  enclosed  switches — that  is,  all 
switches  in  tlie  form  of  knife  switches  miLst  be  put  in 
between  barriers  in  order  to  confine  the  arc.  From 
Mr.  Plaekwells  paper  it  is  quite  evident  one  cannot 
confine  the  arc  if  an  arc  at  low  voltage  will  jump  40 
feet.  By  placing  barriers  between  circuits,  tlie  jump- 
ing distances  are  shortened,  and  tlierefore  the  bar- 
riers must  lie  ])laced  farther  apart.  This  makes  it 
almost  i)roliibitive  to  install  bus  bai"s  in  a  bus  bar 
compartment,  because  the  bus  bar  compartment  be- 
comes as  large  as  the  station  in  order  to  get  the  safe 
jumping  distance.  It  would  seem  good  practice  to 
eliminate  all  secondary  devices  whatever  from  the 
high  potential  side,  put  all  instruments  on  the  low 
]iotential  s'ldo.  running  directly  from  the  trans- 
former, say,  or  the  switch  to  the  line  with  nothing 
whatever  connected  to  it. 

F.  C.  ^lahrberg  thought  that  with  enclo.sed  wiring 
for  60,000  volts  and  higher  compartments  become  too 
large  to  be  practicable.  If  wires  are  put  far  enough 
apart  so  that  the  arc  cannot  hold,  that  is  all  that  can 
be  done.  For  voltages  of  about  80.000  no  doubt  bus 
bar  compartments  and  barriers  between  bus  bar  com- 
inirtmeiits  and  .switches  htive  become  the  standard 
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practice.  However,  it  seems  that  wires  and  insiilators 
are  enclosed  more  than  would  seem  necessary.  Bar- 
riers between  all  wires  and  between  the  bus  bars  would 
seem  to  be  plenty,  with  the  advantage  of  having  the 
wires  and  insulators  as  conspicuous  as  possible  and 
as  "get-at-able."  If  the  vertical  risers  from  the  bus 
bar  compartments  to  the  switches  are  enclosed  any 
leakage  is  not  detected  as  readily  as  if  the  wiring 
is  open,  while  insulators  cannot  be  cleaned  as  readily 
as  they  can  be  otherwise.  Instruments  and  trans- 
formers on  the  high  tension  side  should  be  omitted 
where  possible.  However,  if  a  high  tension  bus  and 
the  individual  lines  have  to  be  protected,  current 
transformers  on  the  high  tension  side  are  necessary. 

Mr.  Lincoln  thought  all  would  agree  on  the  first 
two  points  made  by  Mr.  Blackwell,  but  not  so  on  the 
statement  that  ' '  each  conductor  should  be  surrounded 
and  separated  from  every  other  by  a  continuous  fire- 
proof barrier."  Mr.  Lincoln  said  that  the  principal 
advantage  of  enclosing  bus  bars,  wire,  etc.,  is  to  pre- 
vent a  destructive  arc  from  forming  in  those  bus  bars, 
etc.  The  higher  the  voltage  of  a  station  is  the  less 
destructive  becomes  the  arcs.  With  2,000  volts  the 
destraction  is  about  maximum.  Therefore,  in  build- 
ing any  2,000  volt  bus  bars  for  even  a  moderate 
amount  of  power  they  should  be  enclosed  by  all 
means ;  but  for  the  same  amount  of  power  at  60,000 
volts  or  at  40,000  volts  the  same  thing  does  not  hold. 
The  destruetiveness  of  an  arc  is  in  proportion  to  the 
volume  of  current,  and  the  higher  the  voltage  the 
less  the  amount  of  current  available  for  producing 
destruction.  That  is  one  very  good  reason  for  omit- 
ting these  fireproof  barriers  at  some  point  as  the 
voltage  goes  up.  Another  obvious  and  very  good 
reason  for  omitting  them  is  the  difficulty  of  obtain- 
ing insulation  as  the  voltage  goes  up. 

E.  N.  Lake  illustrated  on  the  blackboard  the  con- 
struction of  a  small  rotary  sub-station  operating  at  a 
potential  of  25,500  volts,  which  accomplishes  the 
points  of  the  paper. 

Mr.  Mahrberg  said  that  for  sub-stations  it  seems 
that  the  arguments  that  are  advanced  for  separating 
the  wires  do  not  hold  good  as  in  the  case  of  main 
stations.  If  the  20,000  or  30,000  volt  transmission 
line  is  first  introduced  into  the  circuit  where  the  con- 
ductors cannot  be  separated  there  seems  little  gain 
in  separating  the  conductors  after  they  enter  the 
building.  If  the  building  is  fireproof  the  arc  that 
might  be  set  up  can  do  but  little  damage.  It  would 
introduce  a  rather  expensive  construction  to  separate 
all  the  wires  on  every  200  or  300  kilowatt  rotary  sub- 
station. 

H.  C.  Hoagland,  of  the  Illinois  Traction  Company, 
stated  that  where  wires  are  placed  reasonably  substan- 
tially the  company  had  very  little  trouble  with  the 
wiring  inside  the  station  under  regular  circumstances. 
Its  troubles  were  always  due  to  disturbances  other 
than  the  wiring. 

Mr.  Jenkins  said  that  with  a  60,000  or  50,000  volt 
system  of  a  capacity  of  perhaps  60,000  kilowatts  and 
a  reasonable  number  of  distributing  circuits,  every 
precaution  has  to  be  taken  against  accidental  contact, 
and  if  a  large  station  were  put  up  without  barriers 
in  a  working  construction  force  of  50  to  100  men  there 
would  be  quite  a  number  of  troubles.  On  the  higher 
potentials  it  is  not  possible  to  get  oil  switches  which 


are  equipped  with  disconnecting  appliances.  There- 
fore one  is  forced  to  install  knife  switches  outside  the 
oil  switch,  which  on  the  high  potential  again  calls  for 
a  barrier.  In  some  cases  his  company  provides  the 
barriers  and  then  insulates  the  conductors  inside  the 
barriers.  Mr.  Jenkins  thinks  that  barriers  should  be 
used  in  all  cases,  and  that  the  effect  of  the  short-cir- 
cuit is  greatly  decreased,  even  though  the  arc  holds 
between  the  conductor  and  the  barrier. 

F.  Woodmansee  thotight  that  in  a  sub-station  at 
the  end  of  the  line  it  was  only  necessary  to  insulate 
the  wires  from  each  other,  as  there  is  little  liability 
of  anything  getting  across  the  wires  to  cause  a  shut- 
down. Consequently,  the  additional  expense  is  not 
warranted  in  separating  between  polarized  lightning 
arresters  or  anything  which  may  cause  an  arc  in  its 
operation.  But  in  the  power  house  proper,  where  the 
question  of  keeping  the  potential  on  the  bus  bars  is 
very  important,  and  where  there  are  a  number  of  men 
working  in  the  station,  the  bus  bars  should  be  separ- 
ated from  each  other  by  some  fireproof  barrier.  In 
a  good  many  cases  the  stations  are  made  much  more 
complicated  than  they  should  be.  The  question  of 
running  leads  from  bus  bars  is  a  very  important  point 
to  consider.  It  is  oftentimes  easier  to  insulate  the 
bus  bars  and  run  them  lengthwise  of  the  station  and 
thus  cut  down  a  good  many  feet  of  cable  which  would 
otherwise  be  required.  These  can  be  run  and  pro- 
tected in  such  a  way  that  it  is  almost  practically  im- 
possible to  give  trouble. 

Mr.  Lincoln  gave  it  as  his  opinion  that  the  general 
modern  tendency  is  rather  toward  doing  away  with 
all  buildings  than  pu.tting  buildings  around  every 
individual  wire  and  piece  of  apparatus  in  a  station. 
The  time  is  coming  when  the  bus  bars,  transformers, 
switches,  etc.,  will  be  put  out  in  the  weather  and  a 
building  put  around  only  such  apparatus  as  must 
absolutely  be  housed,  such  as  instruments.  Space  up 
in  the  air  is  very  easy  to  obtain.  All  that  is  neces- 
sary is  to  put  the  station  out  of  reach.  An  ordinary 
transmission  line  is  not  considered  dangerous ;  it  is 
out  of  reach.  Exactly  the  same  thing  can  be  done 
with  the  sub-station.  If  it  is  logical  to  put  fireproof 
barriers  around  the  individual  wires  in  a  sub-station, 
it  is  just  as  logical  to  run  those  fireproof  barriers 
clear  back .  to  the  generating  station.  That  reduces 
the  fireproof  barrier  proposition  to  an  absurdity. 

W.  B.  Jackson  remarked  that  where  it  is  possible 
for  the  wires  to  be  touched  by  the  employes  in  the 
regular  performance  of  their  duties  they  must  be 
protected  hy  the  fireproof  compartments  or  by  separ- 
ating walls  of  some  kind,  but  as  soon  as  the  wires  get 
out  of  that  zone  let  them  be  free. 

D.  C.  Jackson  told  of  stations  in  certain  of  the 
western  towns.  They  have  a  step-down  sub-station 
where  the  building  consists  practically  of  a  light 
wooden  framework  covered  with  corrugated  iron,  and 
the  line  that  passes  over  it  drops  down  through  the 
roof  through  a  suitable  terminal. 

The  wiring  is  run  to  transformers  through  ordin- 
ary fibre  conduit,  using  the  usual  linen  covered  wire. 
That  makes  a  sub-station  that  comes  as  near  sim- 
plicity as  is  possible.  It  is  almost  the  equal  of  having 
the  whole  thing  out  of  doors.  Perhaps  it  is  even 
cheaper  than  to  erect  the  structure  on  an  elevated 
platform,  and  it  also  protects  the  transformer  ter- 
minals and  such  switching  terminals  as  are  needed 
from  the  weather. 

If  yo«  are  not  a  member  of  the  Canadian  Electri- 
cal Association,  send  in  your  application  to  the 
Secretary,  T.  S.  Young,  Confederation  Life  Building^ 
Toronto. 
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INVENTION  %  DEVELOPMENT 

IN  THE  ELECTRICAL  FIELD 


Heating  Attachment  for  Mercukv  Arc  Lamp. — 
Mercury  arc  lamps  and  similar  apparatus  when  oper- 
ated under  conditions  where  they  may  be  subjected 
to  a  relatively  cold  surrounding  atmosphere — as,  for 
example,  when  operating  out  of  doors  in  winter — 
sometimes  start  with  difficulty.  In  order  to  overcome 
this  difficulty  Dr.  Charles  P.  Steinmetz  of  Schenec- 
tady has  invented  means  for  pre-heating  the  lamps  or 
other  apparatus,  so  that  in  cold  weather  they  will  be 
able  to  start  without  difficulty.    This  attachment  is 


Heating  Attachment  For  Mercury  Arc  Lamps. 

automatic,  so  that  it  will  be  cut  out  of  circuit  after  a 
moderate  predetermined  interval. 

The  mercury  lamp  shown  in  the  drawing  is  of  a 
well-known  type  and  requires  but  a  brief  description. 
The  exhausted  glass  tube  or  envelope  of  the  lamp  is 
indicated  at  (1).  This  tube  is  surmounted  by  an  en- 
largement or  bulb  (2),  constituting  a  condensing 
chamber.  An  anode  (3)  of  artificial  graphite  or  other 
suitable  material  is  mounted  at  the  mouth  of  the  upper 
end  of  the  tube  and  is  supported  in  position  by  a 
depending  wire,  the  upper  end  of  which  in  the  usual 
manner  is  sealed  through  the  glass  of  the  bulb  and 
constitutes  a  current-leading-in  conductor.  The  ex- 
posed portion  of  this  wire  is  surrounded  by  a  protect- 
ing glass  tube  (5). 

The  lower  end  of  the  tube  is  contracted  to  form 
an  extension  (6).  A  body  of  mercury  forming  the 
cathode  of  the  lamp  fills  this  extension  and  to  a  slight 
depth  spreads  over  the  lower  end  of  the  tube  (1).  A 
float  or  plunger  (7)  of  soft  steel  or  other  suitable 
magnetic  material  is  immersed  in  this  fluid,  with  its 
upper  end  projecting  from  the  surface,  as  indicated. 
This  upper  end  is  hollowed  out  so  as  to  form  a  cup. 


After  the  plnngor  has  been  once  submerged  and  has 
come  to  the  surface  it  is  filled  with  mercury. 

A  filament  (8)  similar  to  the  ordinary  incandescent 
lamp  filament  is  supported  from  the  anode  (3)  and 
pa.ssing  down  through  centering  guides  dips  at  its 
lower  end  into  the  mercury  held  in  the  cupped  upper 
end  of  the  plunger  (7). 

A  lamp  such  as  described  is  ordinarily  started,  says 
Dr.  Steinmetz,  by  means  of  a  solenoid  located  about 
the  extension  (6)  and  in  series  with  the  lamp  circuit. 
This  solenoid  when  energized  pulls  down  the  plunger 
(7)  and  by  thus  ca-using  an  initial  arc  at  the  lower  end 
of  the  filament  (8)  puts  the  lamp  into  normal  opera- 
tion. 

But  the  i)resent  invention  provides  a  heating  coil 
located,  in  addition  to  the  starting  solenoid,  about  the 
extension  (6).  This  heating  coil  is  indicated  at  (12) 
and  the  starting  solenoid  at  (13).  These  solenoids  or 
coils  are  represented  one  inside  the  other.  The  heat- 
ing coil  may  be  of  relatively  small  conductor,  and  is 
preferably  located  next  to  the  lamp  tube,  as  indicated, 
though,  if  desired,  the  coils  may  be  otherwise  arrang- 
ed. The  coils  are  connected  in  series  with  each  other 
and  by  means  of  the  leading-in  conductor  (14)  with 
the  lamp  proper.  The  heating  coil  (12)  has  approxi- 
mately the  same  number  of  turns  as  the  starting  coil, 
but  is  wound  in  the  opposite  direction.  It  is  shunted 
by  a  resistance  (15),  the  temperature  resistance  co- 
efficient of  which  is  negative.  This  resistance  is  prefer- 
ably made  of  magnetite.  The  magnetite  may  be  ar- 
ranged in  the  form  of  a  baked  stick,  or  it  may  be  in 
powdered  form  and  compressed  within  a  tube  having 
suitable  terminal  connections.  A  quantity  of  pow- 
dered mica  may  be  mixed  with  the  magnetite  powder, 
if  desired.  This  mica,  among  other  properties,  has  the 
advantage  of  preventing  agglomeration  of  the  powder- 
ed magnetite  and  consequent  permanent  variation  of 
resistance. 

When  current  is  turned  on  to  the  lamp  the  resist- 
ance of  the  magnetite  member  (15)  being,  when  cold, 
extremely  ;iigh.  causes  practically  the  entire  current 
to  pass  through  the  heater  coil.  The  heater  coil  and 
the  actuating  or  starting  coil  being,  as  already  noted, 
wound  in  opposition  to  each  other  have  no  resultant 
magnetizing  effect.  The  heater  coil  thus  rapidly  im- 
parts heat  to  the  lamp  structure  and  takes  away  the 
undue  chill,  which  is  detrimental  to  the  starting  of 
the  1  amp.  The  parts  adjacent  to  the  mercury  in  the 
lamp  are  thus  heated  up.  The  current  traversing  the 
filament  (8)  heats  this  filament  to  redness,  and  thus 
heats  the  upper  part  of  the  tubular  member  of  the 
lamp. 

The  magnetite  member  is  so  proportioned  that  its 
voltage — that  is,  the  voltage  at  which  it  short-circuits 
— is  slightly  below  the  voltage  consumed  by  the  resist- 
ance of  the  heater  coil  (12),  about  which  it  is  shunted. 
Therefore  for  a  short  time  and  somewhere  in  the 
neighborhood  of  one-quarter  of  a  minute  or  more,  the 
main  current  passes  entirely  through  the  heater  coil. 
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By  the  time  this  period  has  elapsed  the  current, 
though  small,  which  passes  through  the  magnetite 
heats  the  latter  and  rapidly  reduces  its  resistance  until 
a  condition  is  reached  where  the  magnetite  forms  prac- 
tically a  short  circuit  about  the  heating  coil  (12).  The 
actuating  or  starting  colenoid  (13),  then  largely  over- 
powering the  counter  magnetizing  effect  of  the  heat- 
ing coil,  pulls  down  the  i^lunger  (7^,  and  the  parts 
then  being  relieved  of  their  chilling  temperature 
readily  starts  the  lamp. 

The  resistance  of  the  magnetite  element  varies 
greatly  in  temperature  and  is  very  much  higher  near 
0°  F.  than  in  warm  summer  weather  Therefore  such 
a  magnetite  element  will  short-circuit  the  heater  coil 
in  summer  time  almost  instantly  or  within  a  second 
or  so,  but  in  winter  will  keep  it  energized  for  a  quar- 
ter of  a  minute  or  more.  The  heater  action  of  the 
apparatus  is  thus  automatic,  since  in  summer,  when  no 
such  heating  action  is  required,  the  heater  coil  is  cut 
out  of  action  almost  instantly,  whereas  in  winter, 
when  such  heating  action  may  be  necessary,  the  heater 
is  maintained  in  circuit  for  such  a  moderate  time  as 
is  necessary  for  it  to  perform  its  function .  The  inven- 
tion is  patented. 

Triple  Motor  Generators. — An  interesting  bal- 
ancer has  been  installed  in  the  power  station  of  the 
Blankenese-Ohlsdorf  line  of  the  Hamburg  (Germany) 
Metropolitan  &  Suburban  Railway.  It  is  described 
briefly  in  the  Electrical  Eeview  (London),  May  3rd, 
by  Alfred  Gradenwitz.  The  machine  is  designed  for 
generating  single  phase  alternating  current  of  twenty- 
five  cycles  for  operating  the  railway,  an  alternating 
current  of  fifty  cycles  for  lighting,  and  direct  ciirrent 
for  exciting  the  alternators  and  charging  the  exciting 
batter3^  It  is  connected  as  a  balancer  across  the  three 
circuits,  so  that  at  times  it  draws  power  from  the 
twenty-five  cycle  circuit,  the  fifty  cycle  machine  run- 
ning as  a  generator ;  and  at  other  times  operates  in  the 
reverse  sense.  The  machine  may  also  be  driven  by  the 
direct  current  generator  running  as  a  motor  and  draw- 
ing its  supply  from  the  batteries ;  but  is  generalh^  used 
in  this  way  only  for  starting  purposes.  The  rotors  of 
the  three  machines  are  mounted  on  the  same  shaft, 
the  two  revolving  fields  being  placed  side  by  side  be- 
tween a  single  pair  of  bearings,  the  direct  current 
armature  being  at  the  other  end  of  the  shaft  between 
the  central  bearing  and  a  second  outboard  bearing. 
The  two  alternators  are  each  rated  at  600  kilowatts, 
6,300  volts,  when  operating  as  generators.  The  direct 
current  machine  is  rated  at  250  kilowatts,  220  volts. 
There  is  a  smaller  machine  of  the  same  land,  in  which 
the  twent3'-five  cycle  section  is  rated  at  250  kilowatts, 
and  the  fifty  cycle  part  at  150  kilowatts. 

Electric  Light  Bulb. — Mr.  D.  F.  Campbell,  elec- 
trician, of  Victoria,  B.C.,  received  recently  a  United 
States  patent  on  an  improved  incandescent  electric 
light  bulb.  The  invention  is  designed  to  reflect  down- 
ward the  rays  of  light  from  the  filament  of  the  lamp, 
and  to  disperse  them  in  that  direction  instead  of  hav- 
ing them  concentrated  on  an  unlimited  area.  Further- 
more, the  reflecting  surface  is  projected  within  the 
circle  of  the  filament,  so  that  interference  of  the  rays 
of  light  from  one  side  of  the  filament  with  those  from 


the  other  is  obviated.  These  objects  are  attained  by 
providing  a  bulb  of  peculiar  form,  the  lower  surface 
of  it  being  a  segment  of  a  sphere  of  relatively  larger 
diameter,  and  the  upper  stirface  a  similar  segment  of 
similar  diameter,  the  convexity  of  the  upper  segment 
projecting  within  the  concavity  of  the  lower  one.  The 
filament  is  of  ring  form  and  surrounds  the  inwardly 
projected  portion  of  the  upper  side  of  the  bulb.  The 
silvering  is  applied  to  the  outer  surface  of  the  upper 
side  of  the  bulb  to  show  a  reflecting  surface  from  its 
downward  convexity.  One  important  advantage  of 
this  construction  which  differentiates  it  from  other 
attempts  to  attain  a  similar  result  lies  in  the  fact  that 
the  reflecting  material  is  fully  exposed  to  the  atmos- 
phere, so  that  it  cannot  become  overheated  by  the  fila- 
ment and  destroyed. 


Self-Starting  Single-Phase  Induction  Motor. — 
A  patent  issued  April  30th  to  Mr.  Ralph  D.  Mershon 
describes  a  method  for  obtaining  a  uniformly  or  ap- 
proximately uniformly  rotating  field  in  a  single-phase 


Mekshon  Self-Starting  Single-Phase  Induction  Motor. 


induction  motor  under  starting  conditions.  The  ele- 
ments of  the  scheme  are  shown  in  Figs  1  and  2,  while 
the  complete  device  is  indicated  in  Fig.  3.  Fig.  1 
indicates  an  inductive  reactance  connected  to  the 
primary  element  of  a  two-pole  single-phase  induction 
motor  across  an  electrical  diameter  at  about  45  elec- 
trical space  degrees  from  the  main  terminals.  It  is 
stated  that  with  this  connection  an  unsymmetrical 
rotating  field  is  produced,  giving  a  torque  in  the  direc- 
tion indicated  by  the  arrow.  No  explanation  is  given 
as  to  the  causes  for  the  mechanical  movement  of  the 
field  or  as  to  the  source  of  the  torque.  In  Fig.  2  a 
conductive  reactance  is  substituted  for  the  inductive 
reactance  of  Fig.  1.  According  to  this  connection  an 
unsymmetrical  revolving  field  will  be  produced,  and 
on  account  of  the  electrical  space  displacement  of  the 
condenser  circuit  from  the  main  terminals  the  tend- 
ency to  rotation  will  be  in  the  same  direction  as  indi- 
cated in  Fig.  1.  The  inventor  proposes  to  combine 
the  action  obtained  with  the  connections  of  Fig.  1 
with  that  of  Fig.  2,  as  indicated  in  Fig.  3.  It  is 
claimed  that  by  properly  proportioning  the  values  of 
the  inductive  reactance  and  the  condensive  reactance, 
the  rotating  field  in  the  motor  will  be  approximately 
uniform,  so  that  a  maximum  starting  torque  is  ob- 
tained. By  giving  to  the  capacity  of  the  condenser  a 
sufficiently  high  value,  the  leading  current  which  it 
takes  directly  from  the  main  circuit  and  the  exciting 
force  which  it  supplies  to  the  magnetic  field  may  be 
made  to  compensate  for  and  reduce  the  lagging  mag- 
netizing current  in  the  supply  circuits  of  the  induc- 
tion motor,  and  thus  the  power  factor  may  be  given 
any  desired  value  under  running  conditions.  Evi- 
dently the  best  results  will  be  obtained  when  the  in- 
ductive reactance  is  omitted.— Electrical  Eeview. 
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GALT,  PRESTON  AND  HESPELER  RAILWAY 
IMPROVEMENTS. 

TJic  Gait,  Preston  &  Ilcspehn-  Kailway  Company, 
which  also  owns  and  operates  the  Preston  &  Berlin 
Railway,  is  double-tracking  its  line  between  Gait  and 
Preston,  Ont.,  installing  a  750  horse-power  addition 
to  its  power  plant  at  Preston,  and  adding  to  its  rolling 
stock  a  35-ton  electric  locomotive  and  fonr  suburban 
cars  to  replace  the  rolling  stock  destroyed  by  fire 
December  3rd  last.  The  cars  will  he  55  feet  long  with 
a  smoking  room  com])artmeii1  10  I'cct  7  indies.  'J'lic 


green  opalescent  glass;  tlie  transom  which  extends 
over  the  length  of  the  two  h)wer  saslios  will  be  glazed 
with  blue  opalescent  glass,  particular  attention  being 
paid  to  the  harmonization  of  colors  and  shades.  The 
waist  panel,  or  that  part  of  the  wall  from  the  window 
sill  to  the  floor,  will  be  covered  with  painted  burlap. 
In  the  upholstering  of  the  seats  in  bronze  green,  spe- 
cial attention  is  being  made  to  have  them  sanitary 
and  yet  attractive  in  appearance.  The  ventilator 
sashes  are  equipped  with  a  sash  opener,  by  which  the 
conductor  can  ventilate  the  car  in  a  few  minutes  w^ith- 


An  Oveihead  Trolley  Construction  Motor,  as  used  by  Toronto  Street  Railway.      16-20  H.P.  Motor.    Speed,  18  Miles. 


passenger  and  smoking  compartments  will  be  fur- 
nished with  twenty-four  reversible  and  eight  station- 
ary automatic  seats  with  tilting  cushions.  The  foot 
rests  underneath  the  seats  are  movable,  so  that  when 
the  seat  back  is  moved  it  allows  the  foot  rest  at  the 
back  to  drop  to  accommodate  the  passenger  sitting 
immediately  in  the  rear.  Polished  bronze  grab  handles 
are  on  the  aisle-end  top  corner  of  each  seat  back. 
The  interior  finish  will  be  polished  mahogany  inlaid 
with  white  holly  and  ebony.  The  design  is  of  the 
most  modern  character,  i)resenting  a  smooth  surface, 
highly  polished  and  having  none  of  the  unsanitary 
features  so  frequently  found  in  cars  of  this  descrij)- 
tion,  all  raised  moiddings  and  projections  being 
eliminated  as  far  as  possible,  conunensuratc  with  ap- 
pearance. Th.ore  will  be  a  basket  rack  over  each  seat. 
Tlie  door  between  the  passenger  and  smoking  com- 
partments will  li;iv(>  spring  hinges  and  patent  door 
checks.  The  ceiling  will  be  "Semi-Empire,"  painted  a 
delicate  green.    The  deck  sash  will  be  glazed  with 


out  any  draft  on  the  pas.sengers.  giving  a  free  circu- 
lation of  pure  air  in  the  upper  part,  thus  elimiuating 
fill  danger  of  drafts.  The  lower  sashes  are  designed 
so  that  the  more  vibration  there  is,  the  tighter  tliey 
become,  being  fitted  in  the  top  with  0.  M.  Edwards 
Company's  spring  compression  rollers,  and  at  the 
bottom  wiMi  .special  bevelled  locks,  which  force  the 
sash  frame  against  the  framework  of  the  car.  making 
it  i)i'iietically  air-tight  and  effectually  preventing  all 
i-attling. 

The  vestihuh's  at  eaeh  end  are  five  feet  long,  and 
equipped  with  aiituniatic  folding  doors.  As  it  is  now 
against  the  Ontario  Kailway  Act  to  allow  any  passen- 
ger to  ride  with  a  motorman,  the  cars  are  equipped 
with  a  motorman 's  cab.  the  door  of  whicli  is  so 
arranged  that  it  can  be  folded  back  against  the  end 
of  the  car.  effectually  shutting  in  the  controller  and 
brake  equipment.  The  motorman 's  seat  in  tlie  tail 
end  of  the  car  can  be  used  for  a  passenger  when  neces- 
sary.   Til  ouo  end  will  l)e  locatfd  a  tastefullv  designed 
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incased  cabinet,  in  which  all  the  switches  will  be 
located. 

The  exterior  will  be  painted  Pullman  color,  trim- 
med with  gold.    Possibly  the  greatest  attention  of  all 
has  been  paid  to  the  underframing  vA'ork.    The  side 
sills  are  composed  of  %  x  18  inch  steel  plate  i-ein- 
forced  with  wood,  and  extending  the  full  length  of 
the  ear  body.    This  is  also  over-trussed  and  under- 
trussed  with  a  combination  of  angle  steel  and  wrought 
iron,  eliminating  all  danger  of  deflection  of  the  car 
body.    The  centre  sills  are  also  composed  of  con- 
tinuous steel  plates,  extending  from  end  to  end  of 
vestibules,  blocked  with  wood.    The  intermediate  sills 
are  further  strengthened  by  6  x  4  inch  steel  angle, 
extending  backwards  a  sufficient  distance  under  the 
ear  to  prevent  any  drooping  at  the  points  of  the  vesti- 
bules.   Immediately  under  the  bulkhead  at  each  end 
of  the  car  is  placed  a  6  x  4  inch  steel  angle,  extend- 
ing from  side  to  side  of  the  body.    This  angle  iron  is 
intended  to  transmit  the  strain  borne  by  the  over- 
truss,  and  prevents  any  sagging  in  the  centre  of  the 
car.    The  needle  beams  are  made  of  6  inch  I  beams, 
fitted  on  the  ends  with  malleable  iron  struts,  convey- 
ing the  weight  to  the  under-truss  rods.    From  the 
belt  rail  to  the  top  of  the  sill,  the  car  is  blocked  solidly 
with  whitewood  blocking,  this  making  the  side  in  one 
solid  frame.    The  system  of  bracing  used  in  this  side 
framing  is  what  is  technically  termed  W  bracing. 
Each  car  is  equipped  with  a  pilot  at  each  end  and 
radiating  drawbars.    At  diagonal  corners,  steps  are 
provided,  having  three  risers,  bringing  the  lower  step 
quite  close  to  the  ground.    All  the  glass,  with  the 
exception  of  the  opalescent,  is  to  be  polished  British 
plate,  one-qtiarter  inch  thick.    The  trimmings  are  to 
be  solid  bronze,  highly  polished.    The  curtains  or 
window  shades  will  be  morocco  embossed  back,  mount- 
ed on  0.  M.  Edwards  Company's  tin  spring  shade 
rollers,  and  fitted  v/ith  roller  tip,  pinch  handle  curtain 
fixtures.    An  electric  signal  bell  system  is  to  be  pro- 
vided with  a  push  button  at  each  seat. 

Instead  of  having  the  usual  incandescent  lamps  with 
their  continual  alternating  dimming  and  brilliancy, 
so  hard  on  passengers'  eyes,  four  interior  are  lamps 
will  be  used.  In  heating  every  provision  is  made  to 
keep  passengers  comfortable.  An  electric  heater  is 
provided  under  each  seat,  and  one  in  the  motorman's 
cab.  Fire  extinguishers  will  be  placed  in  each  vesti- 
bule, and  each  car  will  be  equipped  with  an  arc  head- 
light. Storm  sashes  will  also  be  a  feature.  They 
will  be  put  on  in  such  a  way  in  the  winter  that  they 
will  not  in  the  least  detract  from  the  appearance  of 
the  car. 

The  Westinghouse  aiitomatic  air  brakes  will  be 
installed  on  each  car,  as  well  as  an  auxiliary  hand 
brake.  The  electrical  equipment  consists  of  four 
Westinghouse  93-A-60  horse-power  motors,  speeded 
at  45  miles  an  hour.  These  cars  are  also  having  a 
complete  multiple  unit  switch  control  equipment. 


The  Toronto  &  York  Eadial  Eailway  Company  have  com- 
pleted their  electric  railway  to  Jackson's  Point. 

The  New  York  &  Ontario  Power  Company,  whose  plant  is 
at  Waddington,  on  the  New  York  side  of  the  St.  Lawrence 
Eiver,  has  made  an  offer  to  the  Hydro-Electric  Power  Com- 
mission to  supply  electric  power  for  the  city  of  Kingston  and 
adjacent  municipalities,  the  company  being  permitted  by  their 
charter  to  dispose  of  a  portion  of  their  power  on  the  Canadian 
side.  The  Commission,  however,  has  received  no  formal  applica- 
tion for  power  from  the  iiuinicipalitics  in  the  vicinity. 


PORTABLE  TRANSFORMER  STATION- 

The  Street  Eailway  Journal  gives  an  account  of  one 
of  the  interesting  features  of  the  three-phase  system 
used  on  the  Valtellina  Railway,  Italy,  viz.,  a  portable 
transformer  sub-station  which  is  used  either  to  take 
the  place  of  a  stationary  transformer  station  when 
the  latter  is  undergoing  repairs  or  to  help  out  portions 
of  the  line  carrying  unusually  heavy  loads.  The 
transformer,  which  is  of  430  kilovolt-amperes  capa- 
city, is  mounted  in  a  freight  car  built  entirely  of  iron. 
The  car  body  is  divided  into  two  unequal  portions, 
the  larger  of  which  contains  all  the  high  tension  ap- 
paratus, as  follows:  Transformer,  electrically-driven 
ventilator,  three-pole  hand-operated  cut-out  switch, 
three-pole  automatic  20,000  volt  oil  switch,  three  two- 
pole  hand-operated  3,000  volt  oil  switches,  three  auto- 
matic cut-outs,  relays,  lightning  arresters,  and  choke 
coils.  The  smaller  compartment  contains  three  hand- 
wheels  for  the  oil  switches  of  the  secondary  circuit 
and  a  handwheel  for  the  primary  switch,  as  well  as 
the  bell  and  lamp  signal  apparatus  of  the  relays  which 
immediately  indicate  the  cut-out  switch  opened.  In 
this  case  three  secondary  switches  had  to  be  installed, 
as  at  one  point  on  the  system  the  transformer  station 
supplies  current  to  three  lines.  Insulators  are  on  the 
roof  for  both  the  primary  and  secondary  circuits.  The 
portable  transformer  station  can  be  connected  to  oper- 
ate without  auxiliary  resistances  in  parallel  with  a 
stationary  transformer,  in  which  case  the  current 
divides  in  the  ratio  of  43  to  30.  This  scheme,  says 
our  contemporary,  has  been  a  success  even  in  cases 
where  this  parallel  connection  was  made  from  a  sub- 
station more  than  3  km.  distant,  and  not  at  the  place 
where  some  fixed  transformer  was  cut  out  of  the  cir- 
cuit. 


THE  ''PAY  AS  YOU  ENTER''  CAR. 

In  the  May  number  of  The  Canadian  Electrical 
New^s  there  appeared  a  statement  which  might  give 
the  impression  that  the  "Pay-As-You  Enter"  ear  as 
adopted  by  the  Montreal  Street  Railway  is  not  a  suc- 
cess. This  is  contrary  to  fact,  as  we  understand  that 
the  management  of  the  Montreal  Street  Railway 
express  entire  satisfaction  Avith  the  operation  of  the 
ear.  Representatives  of  almost  every  large  street  rail- 
way system  in  America  have  visited  Llontreal  for  the 
purpose  of  seeing  the  car  and  ascertaining  its  prac- 
ticability in  their  own  city,  and  without  a  single 
exception  they  stated  that  it  was  the  only  ear  they 
had  ever  seen  which  prevented  the  missing  of  fares. 
The  Montreal  Gazette  of  May  30th  contains  the  fol- 
lowing reference  to  one  of  these  visitors:  "The  presi- 
dent of  the  Detroit  street  railway  visited  Montreal 
the  other  day  and  was  so  much  surprised  with  the 
Montreal  Company's  new  ears  that  he  announced  on 
his  return  home  that  he  would  introduce  them  in  the 
local  system.  If  he  does,  and  incidentally  gives  De- 
troit as  good  a  service  as  Montreal  possesses,  he  will 
put  the  three-cent  fare  agitation  out  of  business." 


It  is  stated  that  the  project  to  build  an  electric  railway  from 
Toronto  to  Kingston  has  been  abandoned,  the  time  for  the 
conimeneemeiit  of  tlie  work  in  order  to  save  the  charter  havino- 
expired.  " 

A  catalogue  of  direct  current  generators  and  motors  has 
reached  us  from  the  Barrett  Electric  Manufacturing  Company 
Cincinnati,  Ohio.  Besides  the  machine  descriptions,  the  cata- 
logue contains  general  information,  rating  of  motors  etc 
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|TELEGRf\rH/TELErHON& 

SIMULTANEOUS  TELEGRAPH  AND 
TELEPHONE. 

By  George  Black,  Hamilton. 

In  the  May  number  of  The  Canadian  Electrical 
News  you  published  an  article  on  the  above  subject 
which  ])resurnably  rej)reserits  the  latest  methods  of 
accomplishing  that  object. 

The  present  paper  sets  forth  the  first  demonstration 
of  the  same,  invented  by  the  writer  in  1878.    A  com- 
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J To  overcome  this  difficulty  a  condf-nser  of  very 
slight  capacity,  the  only  one  available  at  the  time,  was 
shunted  around  the  tflcgraph  instruments,  but  did 
iK)1  produce  the  desired  effect. 

It  must  be  remembered  that  at  that  date  very  little 
was  known  of  the  telephone,  technically — only  the  re- 
ceiver was  invented,  which  was  used  both  for  speak- 
ing into  and  listening.  No  toll  lines  were  in  exi.stence 
— only  grounded  single  wires  being  used — and  the 
want  of  double  transmission  was  not  folt.  as  leased 
telegraph  wires  were  probably  unknown.  An  effort 
was  made  to  enlist  the  interest  of  district  telegraph 
companies,  to  use  phones  in  connection  with  their  call 
lines — one  particular  signal  being  arranged  to  mean 


2) 


T 


Fig.  I. 


Fig.  2. 
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Fig.  6. 

R,  relay;  K,  key;  C,  large  condenser;  Ci,  small  condenser;  M,  extra  electro  magnet;  ;\.  terminal  station;  B.  Intermediate  station. 

Diagrams  Illustrating  Mr.  Geo.  Black's  Sv.stem  of  Simi  ltaneois  Telephony  and  Telegraphy. 


parison  of  what  was  achieved  then  and  the  present 
practice  will  no  doubt  be  interesting  to  your  readers. 

The  first  attempt  was  to  keep  up  telephone  com- 
munication with  the  writer's  house  over  a  local  city 
telegraph  line  equipped  with  20  ohm  main  line  sound- 
ers, and  as  the  resistance  of  the  telephones  could  not 
be  added  to  that  of  the  line,  the  phones  were  tapped 
on  line  and  grounded  through  a  condenser  of  very 
slight  capacity.  This  worked  very  nicely,  but  when 
an  operator  used  the  line  the  phone  could  not  be  con- 
veniently held  to  the  ear,  nor  the  voice  heard  (see  Fig. 


"answer  on  telephone" — but  no  one  would  take  hold. 
Such  a  use  had  been  demonstrated  and  different  cir- 
cuits were  joined  together  by  means  of  condensers 
acting  as  perfect  repeaters. 

Some  time  afterwards  an  adjustable  condenser  of 
four  or  fi\c  micro-farads  capacity  was  procured  and 
the  original  experiment  was  repeated,  shunting  the 
instruments,  with  complete  success  The  discharge 
or  "break  shocks"  caused  by  teles'raphing  at  the 
home  or  near  station  was  completely  subdued.  Figure 
2  shows  the  improved  method. 
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In  these  diagrams  only  the  essential  parts  are  shown 
— main  and  local  batteries  and  sounders  are  omitted, 
telegraph  instruments  represented  by  relays  and  keys. 
Telephone  apparatus  by  the  receiving  phone,  which 
was  all  we  had  in  those  days. 

It  was  found  by  experiment  that  the  desired  effect 
could  be  obtained  with  less  condenser  capacity  if  a 
second  relay  or  electric  magnet  of  like  conditions  was 
inserted  in  the  circviit,  as  shown  in  Figure  3.  The 
second  magnet,  however,  could  be  dispensed  with, 
thereby  keeping  the  resistance  of  circuit  down,  by 
dividing  the  relay  wires  in  the  middle  and  inserting 
the  key  between  the  coils  (Fig.  4). 

As  a  metallic  circuit  was  desirable  for  telephonic 
purposes,  the  following  arrangement  of  two  telegraph 
lines  and  one  telephone  circuit  was  devised  (see  Fig. 
5),  in  which  the  telegraph  instruments  and  large  con- 
densers are  omitted  to  simplify  the  figure.  This 
arrangement  proved  very  satisfactory,  and  was  used 


Mr.  Geo.  Black, 

The  Original  Inventor  of  Simultaneous  Telephony  and  Telegraphy. 

for  years  between  Hamilton  and  Toronto,  a  distance 
of  40  miles. 

To  introduce  an  intermediate  office  for  l)oth  tele- 
graph and  telephone,  see  Fig.  6.  This  also  worked 
perfectly. 

A  number  of  other  devices  were  -irranged  to  suit 
other  conditions,  but  need  not  be  enumerated  here. 
Suffice  it  to  say  that  the  double  transmission  worked 
well,  and  scores  of  persons  tested  its  practicability 
during  the  time  it  Avas  in  use  between  Hamilton  and 
Toronto. 

The  system  was  installed  between  certain  stations 
on  the  Staten  Island  Railway,  also  between  Windsor 
and  Detroit  for  the  Grand  Trunk  Railway,  and  be- 
tween Sarnia  and  Forest  on  the  Grand  Trunk,  con- 
necting a  bank  and  its  branch. 

A  United  States  patent  was  obtained'  in  1879,  but 
few  of  the  improvements  were  included.  An  attempt 
was  made  to  interest  telegraph  and  telephone  com- 
panies, but  the  Western  Union  and  Rell  Company 
had  a  working  agreement  which  forbid  eitlier  enter- 
ing upon  the  business  of  the  other,  and  as  one  party 
was  opposed  to  working  the  invention  jointly  the 
scheme  fell  flat.  Had  they  taken  hold,  long  ditsance 
tele]ihoning  could  have  lieen  esta])1islied  earlier  and 


immense  sums  saved  in  construction  alone  and  all 
parties  benefitted. 

Some  time  later  Van  Ryssalberghe,  of  Belgium, 
brought  oiit  his  system,  and,  having  read  papers  on 
the  subject  before  various  scientific  societies,  which 
were  published  in  their  transactions,  he  got  full  credit 
as  the  first  inventor,  but  that  the  system  here  de- 
scribed was  the  first  demonstrated  cannot  be  dis- 
puted. 

In  an  article  in  your  May  number  by  Messrs.  Slough 
and  Taylor,  they  say :  ' '  For  a  long  time  the  first 
expense  for  apparatus  used  for  simultaneous  tele-  • 
phone  and  telegraph  service  retarded  commercial 
recognition  of  its  industrial  value,  etc..  etc."  They 
could  not  have  been  familiar  with  this  system,  as  the 
cost  of  condensers  and  extra  magnets  is  only  slightly 
over  the  apparatus  they  describe,  and  very  small  when 
the  income  from  leased  telegraph  wires  is  considered. 

The  capacity  of  the  condensers  used  for  shunting 
the  telegraph  instruments  ran  from  2  to  5  M.F.,  and 
the  small  ones  for  establishing  and  preserving  the 
telephone  circuit  only  a  fraction  of  one  M.F. 


A  GIANT  TELEPHONE  POLE. 

One  of  the  tallest  telephone  poles  in  the  world  is 
where  the  wires  of  the  Pacific  Telephone  Company 
cross  the  Chehalis  River,  near  Aberdeen,  Wash. 

For  some  years  past  a  pole  90  feet  high  was  suffi- 
cient to  keep  the  wires  clear  of  river  craft.  But  the 
increasing  passage  of  ocean  steamers  made  a  higher 
pole  necessary,  and  a  new  one  126  feet  high  was  set 
up.  This  pole  is  one  single  stick  of  Washington  fir, 
18  inches  at  the  butt  and  eight  inches  at  the  top.  The 
pole  weighs  6,000  pounds. 

The  stick  was  cut  at  a  point  12  miles  distant  and 
toAved  down  the  river,  where  it  was  erected  by  six 
men,  using  a  12  horse-power  hoisting  engine.  The 
American  Telephone  Journal  says  that  for  making 
attachment  to  the  pole  and  moving  it  a  five-eighths 
inch  steel  cable  was  employed,  run  through  10  inch 
steel  blocks. 

The  pole  was  set  12  feet  in  the  ground  and  guyed 
Avith  four  steel  stranded  wires  at  the  top,  and  also 
guyed  about  40  feet  from  the  top  Avith  four  five-six- 
teenths inch  stranded  wires.  The  guys  are  fastened 
to  dead  men  set  in  the  ground  to  a  depth  of  eight 
feet.  These  dead  men  are  of  cedar,  8x8  inches  in 
section  and  seven  feet  long. 


CEMENT-COVERED  TELEGRAPH  POLES. 

Experiments  which  were  made  in  India  some  three 
years  ago  in  covering  Avooden  telegraph  poles  with 
cement,  put  on  in  a  thick  coat  over  Avire  netting 
securely  fastened  to  the  pole,  are  said  to  have  been 
satisfactory,  and  to  have  afforded  absolute  protection 
against  thai  pest  of  tropical  countries,  the  white  ant. 
ing  glas  stube  (5). 


The  Belgian  inventor,  Carbonelle,  has  succeeded  in 
electrically  transmitting  portraits,  letters,  etc.,  be- 
tAveen  Brussels  and  Antwerp,  a  distance  of  27  miles, 
but  instead  of  a  photograph,  it  is  an  impression  on  a 
half-tone  block  Avhieh  is  transmitted  and  which  will 
]n-int  in  fine  paper.  The  tAvo  instruments  serve  indif- 
ferently for  sending  or  receiving,  and  the  cliche  or 
block  is  obtained  in  one  minute. 
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THE   TELEPHONE  IN  JAPAN. 

A  rcprcsciiliitive  of  The  Canadian  VajMctiucMj 
i\Bws  recently  had  the  pleasure  of  a  chat  with  Mr.  G. 
('.  Hedge,  snperintendejit  of  the  British  Columbia 
Telephone  Company  at  Nelson,  B.C.,  who  has  recently 
Ti'turned  from  a  trip  through  Japan  ]\lr.  Hodge 
relates  many  interesting  facts  in  connection  with  the 
telephone  systems  of  tliat  country.  The  following 
are  a  few  extracts  from  his  notebook: 

The  tel(>phone  system  throughout  Japan  is  under 
Covernment  control.  The  population  of  Tokyo  is 
1,000,000  with  five  telephone  exchanges,  and  Tokyo 
;ilone  has  15,000  subseriber.s,  and  10,000  on  the  wait- 
ing list.  It  takes  practically  seven  years  after  order- 
ing before  an  individual  can  get  his  telephone  in.  At 
the  present  time  the  orders  sent  in  during  1900  and 
1901  are  being  filled. 

The  telephone  rate  at  Tokyo  is  66  yen  per  annum, 
equal  to  ^?,3 ;  at  Yok'oliama  it  is  54  yen  equal  to  ■^27. 
They  have  no  party  lines,  and  the  rate  is  the  same, 
whether  for  business  houses  or  for  private  residences. 

The  pay  of  the  operators  is  from  25  to  35  sen  per 
day,  which  is  equivalent  to  from  12  1-2  to  17  1-2  cents 


lural  steel,  luivnig  tlie  ei-oss  iH m  in;H|e  i  f  arii^li;  iron. 

A  peculiar  feature  of  the  pole  line  i.s  the  u.se  of  a 
"pull  and  push"  brace  on  the  main  streets,  this  brace 
extending  m  over  sidewalks,  and  compelling  pedes- 
trians to  pass  underneath.  Another  novel  feature  of 
the  outside  construction  is  a  .solid  steel  bridge,  shown  in 
the  accompanying  r)hotograph,  which  crosses  the  canal 
at  Tokyo,  and  was  built  and  is  used  exclusively  for 
carrying  the  underground  cables.  So  far  as  is  known, 
this  is  the  only  bridge  in  existence  built  and  used 
specially  for  this  purpose.  ^Mostly  all  the  under- 
ground cables  were  purchased  in  England  and  Ger- 
many. They  are  known  as  air-filled  cables,  the  wires 
being  suspended  in  air  inside  the  cables. 


RAILWAY  CONSOLIDATION. 

( 'oiiditioiial  on  exehange  of  bonds  by  present  bond- 
holders of  the  Brantford  Street  Railway  Company, 
Grand  Valley  Radial  Company  and  the  "Woodstock  & 
Ingersoll  Railway  Company  for  those  of  the  new 
organizations,  plans  for  amalgamation  of  these  com- 
panies and  transfer  of  their  interests  to  new  com- 
panies have  been  consummated.    The  new  company 


Bridge  C.'\rryinc.  Underground  Wires,  Tokiyo,  J.\p.\n.    Prob.\blv  the  only  Bridge  in 
Existence  Used  Entirely  for  this  Purpose. 


Canadian  money.  Of  course,  it  must  be  taken  into 
consideration  that  the  average  cost  of  living  in  Japan 
is  only  one-fifth  the  cost  of  living  in  Canada.  Line- 
men x'eceive  from  49  sen  to  1  yen  per  day,  equal  to 
20  to  50  cents,  and  their  uniform  supplied.  There 
ai'e  about  1,500  calls  per  operator  each  day,  and  there 
are  over  35  operators  at  the  board  at  the  same  time. 

All  the  switchboards  were  manufactured  by  The 
Westei-n  Electric  Company,  of  Chicago.  U.S.A.,  and 
are  what  is  known  as  the  "Branch  Terminal  j\Iul- 
tiple,'"  with  the  exception  of  the  Shitaya  Station  in 
Tokyo,  which  has  a  visual  lamp  switchboard,  and  the 
exchange  at  Kyoto,  whieh  has  central  energy.  In 
visiting  the  exchanges,  all  visitors  liave  to  remove 
their  boots  and  jnit  on  slippers,  as  liie  Hocu's  are  highly 
polished  and  are  scrupulously  clean. 

At  all  the  principal  corners  in  the  town  there  is  a 
public  telephone  booth,  with  coil  slot  attachment.  The 
city  lines  are  built  of  No.  16  copper,  and  trunk  lines 
of  No.  8  copper.  The  tnuik  lines  are  very  well  con- 
structed.   INlany  of  the  city  poles  are  built  of  struc- 


will  operate  luuler  the  name  of  the  Grand  Vallev 
Radial  Railway  Company,  and  is  headed  by  ^1.  A. 
Verner,  capitalist,  of  Pittsburg.  Great  improve- 
ments will  be  made  by  the  new  management. 
The  track  mileage  in  Brantford  will  be  doubled,  and 
Colbornc  street  double  tracked.  The  system  will  be 
extended  to  Cainsville.  A  new  line  will  be  constructed 
on  private  right  of  way  via  Burford  and  Cathcart  to 
AVoodstock,  there  connecting  with  the  Woodstock  & 
Ingersoll  line,  which  will  be  extended  to  Loudon.  It 
is  also  planned  to  build  by  private  right  of  way  to 
Port  Dover  via  ]\Iount  Pleasant  Boston.  Waterford 
and  Simcoe. 


The  application  of  the  Toronto  &  Niagara  Power  Company 
for  authority  to  construct  a  transmission  line  from  Brantford 
to  London  came  before  the  Deputy  Minister  of  Railways  on 
2Sth,  and  at  the  request  of  the  City  of  London  was  held 
over  for  a  month  to  allow  the  municipal  authorities  to  present 
their  statements.  The  ground  of  opposition  from  the  Muni- 
cipal Union  was  that  the  ratification  of  the  route  would  pre- 
judice the  proposed  undertaking  of  the  Hydro-Electric  Power 
Commission. 
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THE  COST  OF  PRODUCING  POWER 

By  L.  G.  Read, 

Managing-  Director  and  Chief  Engineer,  Colonial  Engineering  Company,  Montreal. 


The  Hydro-Electric  Power  Commission  has  prom- 
ised a  rate  of  from  $18  to  $20  per  annum  per  horse- 
power, and,  Avithout  in  any  way  belittling  the  com- 
mendable motive  Avhich  has  actuated  the  creditable 
work  done  by  that  Commission,  there  are,  neverthe- 
less, some  very  pertinent  facts  which  are  worthy  of 
most  careful  consideration  by  power  users  before  they 
tie  themselves  up  in  a  contract  for  a  term  of  years 
on  a  so-called  "flat  rate"  basis. 

In  the  first  place,  before  capital  can  be  justified 
in  the  development  of  water  poAver  and  the  losses  and 
difficulties  of  long  transmission,  transforming  stations 
and  expensive  equipment,  the  user  of  that  power — 
the  consumer — must  of  necessity  biud  himself  to  a 
basis  in  which  the  minimum  amount  Avliich  he  agrees 
to  pay — whether  he  actually  uses  the  poA\^er  or  not — 
will  justify  the  investment;  that  is  to  say,  he  must 
agree  to  pay  for  something  which,  in  all  probability, 
he  will  not  use. 

For  example:  A  manufacturing  company  decides 
to  use  this  power  at,  say,  $20.  They  put  in  motors, 
aggregating  100  h.p.,  maximum.  The  motors  are 
tested  and  rated  at,  say,  90  h.p.,  and  then  the  manu- 
facturer signs  a  contract  for  three  or  Aa'c  ye^rs,  in 
which  he  agrees  to  pay  a  minimum  charge  based, 
say,  on  75  h.p.,  which,  at  $20,  equals  $1,500  per  year. 
Whenever  his  load  line  goes  above  75  h.p.  he  pays 
extra  for  it,  but  he  gets  no  credit  when  it  drops — at 
certain  hours  of  the  day — below  75  h.p.  The  result 
is  that  if  his  daily  average  of  actual  horse-poAver  con- 
sumed falls  below  75,  then  he  is  paying  just  that  much 
more  than  $20  per  annum  per  h.p.,  to  say  nothing  of 
the  additional  pay  for  every  h.p.  over  75. 

Experience  teaches  that  not  one  manufacturer  in 
a  hundred  actualh^  uses  the  amount  of  horse-power 
produced  or  contracted  for.  A  hundred  h.p.  may  be 
necessary  to  take  care  of  his  peak  load,  but  this  peak 
requirement  is  usually  of  very  short  duration — more 
commonly  only  momentary — and  it  is,  as  a  rule,  safe 
to  say  that  his  average  load  line  for  each  day  of  ten 
hours  will  not  average  over  60  i)er  cent,  of  his  peak. 
Taking  the  above  example,  this  would  figure  out:  60 
per  cent,  of  90  h.p.  equals  54  h.p.,  and  54  h.p.  divided 
into  $1,500  equals  $27.75  per  h.p.,  instead  of  $20,  or 
38  3-4  per  cent,  more  than  he  thinks  he  is  getting  it 
for. 

If  the  Hydro-Electric  Commission  could  recom- 
mend an  actual  charge  of  $20  per  annum  per  h.p. 
actually  delivered,  and  sell  it  through  a  meter,  Avith 
no  "stand-bys"  or  "minimum,' — except  a  charge  for 
meter  rental — then  it  Avould  figure  out  as  folloAvs: — 

Three  hundred  days  of  ten  hours  each  equal  3,000 
hours,  and  $20  divided  by  3,000  hours  equals  sixty- 
seven  one-hundredths  of  a  cent  per  h.p.  hour,  or,  if 
expressed  electrically,  about  eighty-eight  one-hund- 
redths of  a  cent  per  kiloAA'att  hour.  Obviously,  how- 
ever, this  could  not  be  done.  Capital  Avould  not  go 
into  such  an  enterprise,  and  it  miist  be  equally  ob- 
vious, therefore,  that  "$20  per  annum  per  h.p."  is 
practically  only  a  figure  of  speech.  But  a  public 
poAver  company  must  put  in  an  enormously  expensive 
equipment,  Avith  heavy  overhead  charges,  and,  conse- 


quently, must  be  assured  of  a  certain  minimum  reve- 
nue. They  cannot  take  any  risks.  Therefore,  the  con- 
sumer must  take  it — and  agree  to  carry  it  for  a  term 
of  years.  Assuming,  then,  that  "$20  per  annum  per 
h.p."  really  means  $25  to  $30  per  annum  per  h.p. — 
or  say  an  average  of  $27.50 — the  question  then  arises, 
can  the  manufacturer  do  any  better?  Can  he 
make  his  OAvn  poAver  for  any  less?  The  answer  is,  he 
can.  He  can  make  3,000  h.p.  hours,  including  all 
oiDci'ating  costs,  for  $12,  and,  even  after  adding  in- 
terest and  depreciation,  his  cost  per  annum  per  actual 
h.p.  consumed  will  not  exceed  $17  to  $18,  and  for 
every  h.p.  Avhich  he  does  not  consume  or"  produce  his 
cost  is  less  in  proportion.  Furthermore,  he  is  free 
and  independent — which,  in  themselves,  are  elements 
of  importance  and  value.  All  power  and  lighting 
companies  must  protect  themselves  against  damage 
suits.  They,  therefore,  must  make  the  purchaser  agree 
that  "for  causes  beyond  its  control"  the  power  com- 
pany is  not  liable.  If  ice  jams  the  water  wheels  at  the 
source  of  poAver,  the  purchaser  must  take  the  conse- 
quences. If,  by  storm  or  "other  acts  of  God,"  the 
transmission  lines  go  doAvn,  the  piirchaser  must  wait, 
idle,  if  need  be,  until  repairs  are  effected. 

In  fact,  Avhen  any  individual  does  business  with 
any  public  utility  company  he  fortliAvith  is  required 
to  absolve  the  company  from  every  conceivable  conse- 
quential damage,  and  one  need  only  refer  to  the  ' '  fine 
point"  in  such  agreements — from  telegraph  blanks  to 
insurance  policies — to  be  reminded  of  the  utter  help- 
lessness of  "the  party  of  the  second  part." 

If  one  hundred  manufacturers  were  asked  "Would 
you  not  prefer  to  make  your  own  poAver,  if  you  could 
do  it  as  cheaply  as  you  could  buy  it  from  the  out- 
side?" they  would,  to  a  man,  say  "Yes."  But  the 
trouble  is  they  do  not  know  that  they  themselves  can 
do  it — and  even  at  less.  They  look  even  upon  $27.50 
as  A^ery  cheap  poAver. 

If  the  manufacturers  of  Ontario  give  first  considera- 
tion to  their  OAvn  interest  they  Avill  first  find  an  answer 
to  the  question  "Hoav  cheaply  can  I  produce  my  own 
poAver?"  before  going  any  further,  and  the  Avriter 
stands  quite  ready  to  furnish  reliable  proof  that  it 
can  be  done,  easil}',  at  an  overall  cost  of  $17  to  $18. 

In  England,  Avhere  fuel  is  exceedingly  high — 25  to 
30  and  sometimes  35  shillings  per  ton  for  anthracite 
coal — the  suction  gas  engine  is  invariablj^  given  the 
preference,  not  only  over  steam  engines,  but  over  out- 
side current,  even  when  the  latter  can  be  purchased 
as  loAv  as  tAvo  and  one-half  cents  per  kiloAvatt  hour. 
There  are  hundreds  of  suction  gas  engine  plants  in 
England,  even  as  small  sizes  as  20  h.p ,  which  are 
producing  a  kw.  hour,  Avith  all  costs  added,  at  about 
one  cent.  The  Hornsby-Stockport  gas  engine  has 
demonstrated  remarkable  economy  in  fuel  consump- 
tion, giving  a  brake  horse-poAver  on  the  shaft  of  the 
engine  for  three-quarters  of  a  pound  of  anthracite 
coal. 

With  anthracite  coal  in  Canada  at  $4.50  per  ton, 
this  is  equivalent  to  a  fuel  cost  per  b.h.p.  hour  of  less 
than  seventeen  one-hundredths  of  a  cent,  or,  for  a 
ten  hour  day.  of  one  and  seven-tenths  cents,  or  for 
300  days,  of  $5.10. 

Recently  a  prize  of  one  thousand  pounds  Avas  offer- 
ed by  the  British  War  Office  for  the  best  engine  (small 
nnit)  suitable  for  military  purposes — cither  steam, 
gas,  oil  or  any  other  kind  of  fuel.  This  prize  was  also 
won  by  the  Hornsby  engine,  and  a  bonus  of  two  hund- 
red pounds  was  also  won  for  having  exceeded  the 
required  efficiency  by  45  per  cent. 

It  must  be  evident,  therefore,  that  power  can  be  pro- 
duced at  very  much  loAver  cost  than  it  can  be  pur- 
chased for  from  outside  sources. 
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Liquid  Fuels  For  The  Gas  Engine 


By  Charles  Edward  Lucre. 


Liquid  fuels  available  for  use  in  exploding  engines 
— that  is  to  say,  for  vaporizing  and  mixing  with  air 
in  a  properly  constructed  mechanism — have  quite  dif- 
ferent charaetcristics.  With  respect  to  their  source 
they  can  be  divided  into  two  classes:  The  first,  crude 
petroleum  and  its  distillates,  which  have  some  charac- 
teristics in  comirKm  ;  and  the  second,  alcohol,  which 
is  quite  different  from  any  of  the  petroleum  distillates 
in  all  of  its  characteristics.  When  crude  oil  is  boiled 
or  refined,  vapors  are  evolved  which  may  be  con- 
densed. These  condensed  vapors  are  called  "distil- 
lates." 

In  a  refinery  the  temperature  of  the  vapor  coming 
off  is  measured  and  the  distillates  collected  either  be- 
tween two  limits  of  temperature  or  two  densities,  for 
as  the  boiling  proceeds  the  temperature  of  the  liquid 
and  vapor  continually  rises  and  the  density  of  the  dis- 
tillates also  continuously  rises.  The  first  distillates 
are  light  and  the  last  heavy.  The  la??t  distillates 
constitute  lubricating  oils;  the  first  and  intermediate 
distillates  constitute  gasolene,  napthas,  kerosene,  etc., 
available  for  revaporization  for  use  in  exploding  en- 
gines. These  distillates  are  not  simple  fuels,  but  are 
mixtures  of  different  chemical  composition,  always 
containing  carbon  and  hydrogen.  They  comprise  all 
the  material  that  goes  over  in  the  boiling  between  two 
limiting  densities,  the  mixture  having  a  sort  of  aver- 
age density. 

There  is  not  a  good  agreement  between  the  charac- 
ter of  the  materials  designated  gas:;Lnie.  kerosene,  etc., 
and  the  temperature  of  distillation  and  densities  em- 
ployed in  different  places,  so  that  such  names  seem  to 
have  more  commercial  significance  than  scientific 
value.  Table  I  shows  one  set  of  values  that  is  prob- 
ably as  good  as  any  densities  reported,  they  being 
compared  with  water  and  given  in  Baume 's  hydro- 
meter scale  at  59  degrees  F. 

Gasolene  is  far  different  from  a  simple  substance 
which  would  have  a  fixed  boiling  point,  and  there- 
fore theoretical  calculations  011  the  heat  of  combus- 
tion, air  necessary,  and  conditions  for  vaporizing  or 
carbureting  :iir  are  of  little  value.  On  the  other  hand, 
alcohol  is  a  simple  substance,  or,  more  properly,  there 
are  many  alcohols  each  of  which  is  a  simple  substance; 
but  they  are  not  so  used  in  an  engine  The  alcohol 
which  it  is  jiroposed  to  manufacture  for  industrial 
uses  under  the  recent  law  is  ethyl  alcohol  having  a 
definite  chemical  comi)osition  CoH^OH.  This  ma- 
terial is  seldom,  if  ever,  obtained  i)urc,  it  being  gener- 
ally dibited  with  water  and  containing  other  alcohols 
when  used  for  engines.  The  alcohol  present  is  in  an 
impure  condition.  Thus  00  per  cent,  alcohol  means 
alcohol  and  water  mixed  so  that  there  is  90  per  cent, 
of  alcohol  by  volume  present.  The  density  of  the 
alcohol  dep'^nds  upon  the  amount  of  water  present, 
of  course,  and  upon  the  temperature  as  well,  as  it 
varies  considerably  with  temperature.  The  Smithson- 
ian tables  of  the  density  of  alcohol  with  temperature 
are  given  herewith  in  part  with  a  computation  by 
which  the  percentage  of  alcoiiol  by  weight  or  volume 

•  From  a  bulletin  of  the  U.S.  Dep.nrtmoiil  of  ag:ricjltiire. 


can  be  determined  when  the  density  and  temperature 
of  the  mixture  are  known : 

For  the  range  of  percentage  contained  in  Table  II, 
the  correction  for  temperatures  different  from  60  de- 
grees F.  should  be  made  as  follows: 

If  the  density  is  measured  at  a  temperature  above 
GO  degrees.  0.0005  should  be  added  to  the  measured 
density  for  each  degree  which  the  temperature  at  the 
time  of  the  measurment  differs  from  60  degrees. 
AVhen  the  temperature  at  the  time  of  measurement  is 
below  60  degrees,  the  same  correction  should  be  sub- 
tracted from  the  measured  density.  The  corrected 
density  should  then  be  used  in  the  table  for  finding 
the  true  percentage  of  alcohol. 

.    TABLE  I.      bEFINlTION   OF   PETROLEUM  DISTIL- 
LATES. 


Name. 

BQiling 
Point— 
Deg.  F. 

Specific 
Gravity. 

Density- 
Decrees 
Baume 

Petroleum  Ether 

104— l.iS 

O.RJO-O  660 

8.5-80 

Gasoline  

m-na 

n  660  -  0  670 

80-78 

Naphtha  C  

176-212 

0  670  -  0.707 

78  68 

Naphtha  B 

212  248 

0  707-0  72? 

68-64 

Naphtha  A  

24»— 302 

0.722  -  0  737 

64-60 

0. 7.5.3-0. >6J 

.56-.32 

LubricatlneOil.. 

572  up. 

0  864-0.960 

.32-15 

The  percentage  of  alcohol  found  in  a  sample  is 
always  likely  to  be  greater  when  determined  chemi- 
cally than  when  determined  by  the  hydrometer,  be- 
cause the  presence  of  impurities  in  the  way  of  solids 
dissolved  in  the  alcohol  or  as  any  of  the  series  of 
higher  alcohols  tends  to  make  the  specific  gravity  of 
the  sample  greater,  and  hence  make  it  indicate  too 
low  a  percentage  of  alcohol. 

Although  pure  alcohol  is,  as  was  shown  above,  a 
simple  chemical  substance,  and  so  permits  of  compu- 
tations on  the  heat  of  combustion,  the  amount  of  air 
necessary  for  its  proper  combustion,  the  amount  of 
heat  to  vaporize  it,  the  proper  air  temperature  for 
carburetion,  or  anj-thing  else  that  might  be  desired  in 
connection  with  its  performance  in  an  engine,  yet  in 
actual  engines  this  pure  alcohol  is  never  used.  The 
revenue  laws  permit  the  tax-free  use  of  only  dena- 
tured alcohol,  that  is  to  say.  a  fuel  consisting  princi- 
pally of  ethyl  alcohol,  but  with  various  substances 
added  to  it  to  render  it  unfit  for  drinking,  and  which 
ma>'  have  little  or  much  effect  upon  its  value  as  an 
engine  fuel. 

In  the  T'nited  States  the  substances  to  be  added  are 
at  least  10  i>;;rts  of  methyl  alcohol  to  100  parts  of  90 
per  cent,  ethyl  alcohol  by  volume,  in  addition  to  one- 
half  of  1  part  benzine.  Even  this  small  addition 
makes  it  difficult,  if  not  impossible,  to  make  accurate 
calculations  concerning  what  the  mixed  fuel  will  do 
in  an  engine.  In  Europe,  during  all  those  years  of 
development,  many  hundreds  of  tests  have  been  made 
with  all  sorts  and  conditions  of  fuel  mixtures,  .some 
of  them  with  alcohol  which  is  free  of  denaturants, 
some  with  denatured  alcohol,  and  some  with  purely 
experimental  mixtures.  Every  different  fuel  element 
and  every  different  fuel  mixture  will  have  charac- 
teristics when  used  in  an  engine,  so  that  in  comparing 
th  ese  engine  results  it  is  clearly  necessary  to  have 
.some  knowledge  of  the  nature  of  the  fueL  mixtures 
used. 
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Heat  of  Combustion. 

One  of  the  most  important  things  to  know  concern- 
ing a  fuel  is  the  amount  of  heat  it  will  liberate  when 
burned,  or  its  heat  combustion,  for  by  this  the  weight 
of  fuel  burned  per  horse-power  hour  can  be  trans- 
formed to  thermal  efficiency.  This  is  determined  prac- 
tically by  burning  the  fuel  in  a  very  accurate  instru- 
ment called  a  calorimeter,  so  arranged  that  all  of  the 
heat  will  warm  up  water  so  that  the  amount  of  heat 
liberated  may  be  determined  by  the  temperature  rise 
of  this  water.  The  heat  of  combustion  thus  deter- 
mined for  the  gasolene  which  we  used  in  our  tests, 
was  found  to  be  21,100  B.T.U.  per  poimd  of  gasolene. 
It  is  known  that  the  heat  of  combustion  of  gasolene 
is  not  very  different  from  that  for  the  crude  oil  or 
any  of  the  distillates,  and  in  common  practice  it  is 
usual  to  take  this  value  as  20,000  B.T.U  per  pound 
of  oil  when  other  more  accurate  information  is  lack- 
ing. The  alcohol  which  Ave  used  in  our  tests,  94  per 
cent,  by  volume,  had  a  heat  of  combustion  as  deter- 
mined by  the  calorimeter  of  11,900  B.T.TT.  per  pound, 
which  is  just  a  little  more  than  half  of  the  gasolene. 

The  heat  of  combustion  as  determined  by  the  calori- 
meter does  not  fairly  represent  the  amount  of  the 
heat  set  free  in  the  engine  cylinder,  because  when  the 
fuel  contains  any  hydrogen — and  all  of  these  fuels  do 
— that  hydrogen  will  form  steam  on  combustion,  Avhich 
will  condense  to  water  and  add  its  latent  heat  of  con- 
densation to  the  true  heat  of  combustion.  The  heat 
of  combustion  obtained  when  the  products  are  con- 
densed, as  in  the  calorimeter,  is  termed  the  high  value  ; 
that  obtained  by  subtracting  from  this  high  value  the 
latent  heat  of  condensation  of  such  water  as  is  formed 
is  termed  the  low  value 

TABLE   n.      SMITHSONIAN   TABLE  OF  SPECIFIC 
GRAVITIES  OF  ETHYL  ALCOHOL. 


Specific 
Gravitv  at 

6O0  F. 
Compared 
with  Water 

at  m  F. 

Percentage 
of  Alcohol. 

Specific 
Gravity  at 

(lOo  F. 
Compared 
with  Water 
at  f>0o  F. 

Percentage 
of  Alcohql. 

By  Weight. 

By  Volume. 

By  Weight. 

Bv  Volume. 

0  831 

85.8 

90.0 

0.822 

90.4 

93.4 

0.833 

86.2 

90.3 

0.821 

90.8 

93.7 

0.832 

86.6 

90.6 

0.820 

91.1 

94.0 

0.831 

87.0 

90.9 

0.819 

91.5 

94.2 

0.830 

87.4 

91.2 

0.818 

91.9 

94.5 

0.82M 

87.7 

91.5 

0.817 

92.2 

94.8 

0.828 

88.1 

91.8 

0.816 

92,6 

V5.0 

0.827 

88.5 

92.1 

0.815 

93.0 

95.3 

0.826 

88  9 

92.3 

0.814 

93.3 

95.5 

0.^25 

8<.3 

92.6 

0.813 

93.7 

95  8 

0.824 

89.6 

92.9 

0.812 

94.0 

96.0 

0.823 

90.0 

93.2 

In  reporting  a  calorific  power  for  any  of  the  oils  or 
alcohol  it  must  be  clearly  known  whether  the  value  is 
high  or  low,  as  they  are  appreciably  different.  Espe- 
cially important  is  this  when  it  is  known  that  only 
the  low  value  is  set  free  in  exploding  engines,  because 
the  exhau^st  gases  are  always  hot  enough  to  prevent 
condensation  of  steam.  These  fuels  contain  carbon 
and  hydrogen  in  various  proportions  and  the  alcohol 
contains,  in  addition,  some  oxygen. 

Knowing  the  heat  of  combustion  and  the  elements, 
it  would  seem  possible  to  calculate  the  heat  of  com- 
bustion of  compounds  of  these  elements,  and  various 
formulas  have  been  proposed  for  this  purpose  which 
are  used  in  some  cases  by  European  experimenters  in 
reporting  their  results.  It  is  intere.sting  to  note  in 
this  connection  that  the  heat  of  combustion  deter- 
mined by  such  a  formula  from  its  ultimate  analysis 
seldom  gives  values  that  agree  with  the  calorimeter. 


This  is  because  of  certain  assumptions  made  on  the 
molecular  constitution  of  the  elements  shown  to  be 
present.  Thus,  Avhen  hydrogen  and  oxygen  are  pre- 
sent in  water  proportions  it  is  assumed  that  the  group 
can  not  give  any  further  heat  of  combustion,  and 
further,  that  there  is  no  heat  absorbed  to  separate 
the  group  from  the  other  molecules  as  heat  of  disso- 
ciation. This  assumption  vitiates  the  results,  but  for 
any  giA^en  fuels  a  constant  can  be  determined  in  the 
nature  of  a  correction  to  the  calculation  to  make  the 
results  agree  with  the  calorimeter,  which  it  is  pos- 
sible to  apply  with  fair  accuracy  to  similar  fuels. 
Air  Necessary  pgr  Combustion. 
When  a  fuel  has  a  definite  chemical  composition, 
the  air  necessary  for  combustion  can  be  exactly  deter- 
mined; otherwise  it  must  be  an  assumption.  This 
calculation  can  be  made,  therefore,  for  ethyl  alcohol 
or  for  methyl  alcohol,  but  it  is  difficult,  if  not  impos- 
sible, for  a  denatured  alcohol  or  for  gasolene  or  kero- 
sene. 

In  an  actual  engine  the  amount  of  air  is  propor- 
tioned to  the  amount  of  vapor,  not  by  any  exact 
measurement  of  either,  Init  by  experimental  trials,  to 
secure  either  the  best  results  in  maximum  power  or 
minimum  fuel  consumption,  but  in  this  case  the  ex- 
perimenter has  no  knowledge  of  the  fuel  supplied  but 
unburnecl.  As  a  check  upon  this  adjustment,  it  has 
been  the  i)ractice  in  the  European  tests,  especially 
those  of  Sorel,  to  analyze  the  exhaust  gases  with  a 
view  to  determining  the  amount  of  air  supplied  by 
the  chemical  composition  of  the  exhaust.  An  engineer 
operating  the  engine,  however,  has  no  means  for  de- 
termining results  such  as  this,  and,  in  fact,  cares  very 
little  just  what  quantity  of  air  is  being  supplied  so 
long  as  it  is  clear  that  no  fuel  is  passing  away  un- 
burned  or  so  long  as  the  engine  is  doing  the  proper 
fimount  of  work  with  the  minimum  of  fuel. 


MUNICIPAL  ELECTRICIANS. 

The  twelfth  annual  convention  of  the  International 
Association  of  Municipal  Electricians  will  be  held  at 
Norfolk,  Va.,  August  7th,  8th  and  9th,  1907,  in  the 
City  Hall.  Norfolk  has  been  selected  as  the  meeting 
place  not  only  for  its  position  geographically  but  also 
for  the  reason  of  the  holding  of  the  Jamestown  Exposi- 
tion, giving  the  delegates  a  chance  to  see  the  very 
latest  developments  of  the  Electrical  Art,  which  will  be 
on  exhibition  at  that  time.  The  papers  selected  for 
this  meeting  are  of  interest  to  all  Municipal  Electricians: 
"Electrical  Inspections  and  Records";  "Modern 
Application  of  Storage  Batteries";  "  The  Value  of  Volt 
and  Ammeter  Tests  for  Insulation  ";  "  A  Modern  Fire 
Alarm  Central  Office";  "Operation  of  a  Municipal 
Electric  Light  Plant  ". 

Oneida  Galvanized  Cliain 

For  Arc  and  Incandescent  Lamp  Suspension 


Send  for  free  sample  to  hang 
one  lamp,  stating  length  required. 
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STRENGTH   OF   INSULATOR  PINS. 

At  tlic  ro(niest  of  cert  a  in  consumers,  tho  Forest 
Service  of  the  TInited  States  Departtnent  of  Agri- 
culture recently  lufide  tests  on  tifty-three  insulator 
pins  of  rock  elm,  live  oak  and  black  locust.  The  tests 
were  made  at  the  timber-testing  station  of  the  Forest 
Service  at  Purdue  University,  Lafayette,  Ind.  The 
results  indicate  the  relative  strength  of  the  pins 
tested,  alth.ough  they  depcmd  upon  too  small  a  num- 
ber of  tests  to  show  in  an  authoritative  way  the  rela- 
tive A'alue  of  these  woods. 

Tli(>  i>i"«  \v(^re  of  standard  size,  one  and  one-<|uarter 
inclics  by  eight  inch(>s.  The  oak  pins  were  from  one- 
eighth  to  one-quarter  inch  shorter  than  the  others, 
and  of  slightly  smaller  diameter  at  the  shoulder.  Their 
lever  arm  was  also  al)out  one-half  inch  shorter  than 
in  the  cases  of  the  other  two  species.  ^ 

In  testing  the  pins  an  iron  block  was  clami)ed  to  the 
stationary  upper  head  of  a  small  screw-testing  ma- 
chine. The  pins  were  inserted  to  a  tight  fit  in  a  hole 
in  this  iron  block,  and  projected  horizontally  over 
the  pulling  head  of  the  machine.  The  glass  insulator 
was  unable  to  bear  the  strain  of  the  wire  so  an  iron 
model  of  the  ordinary  glass  insulator  was  screwed 
on  the  pin  and  coiuiectrd  by  means  of  a  heavy  wire 
to  the  pulling  h(>ad  of  the  machine.  When  a  strain 
was  put  on  this  win>,  the  pin  acted  as  a  Tx'am  fixed 
at  one  end  ami  loaded  at  the  other,  which  is  practi- 
cally the  condition  met  with  in  practice.  The  break- 
ing moment  (maxinnini  load  in  i)onnds  times  tlic  lever 
arm  in  inches)  was  taken  as  a  measure  of  tlie  strength 
of  the  pins. 

The  tests  showed  that  the  breaking  strength  of  the 
black  locust  pins  was  roughly  4,000  in. -lbs  ,  of  the  live 
oak  pin  about  3,000  in.-lbs..  and  2,500  in.-lbs.  for  the 
rock  elm  pins. 

The  locust  and  elm  pins  failed  mostly  by  splitting 
from  the  threads  to  the  slumlder,  or  by  tension  at  the 
shoulder.  Occasionally  the  portion  of  the  pin  insert- 
ed in  the  l)loek  failed  by  stiearing  horizontally.  The 
oak  ])ins  nearly  all  failed  by  tension  at  the  .shoulder. 


fLIGHTNING  EFFECTS   ON  TELEPHONE 
POLES. 

Tn  the  "National  Telephone  Journal"  for  Febru- 
ary there  are  some  interesting  particulars  of  lightning 
upon  tlie  outsid(^  e<|uii)inent  of  tlie  N.'itional  Tele- 
phone C'Ompan.N-.  which  wer(>  observed  in  Nottinghaiii 
last  siUTuner.  The  following  is  a  noteworthy  occur- 
i-ence :  During  a  heavy  t  hunderstoi'm  last  sununer  one 
of  the  company's  poles,  just  (>rected.  l)ut  carrying  no 
wires,  was  struck  by  lightuitur.  The  earth  wire,  with 
the  exception  of  about  eight  inches  coiled  round  the 
])ole  near  the  top,  had  c()mi)letely  disappeared,  and 
no  trace  of  th.e  stai)les  which  originally  ht^ld  the  wire 
coiild  be  fouml.  .\t  the  ])oint  where  the  stajjles  had 
been  fixed  the  i)ole  was  i)unctured  as  if  by  climbers, 
but  the  holes  were  bigger  than  those  ordinarily  made 
by  eliml)ers.  A  hole  two  feet  deep  was  mad(>  in  the 
ground  where  the  earth  wire  enter(>d.  The  hedge  on 
the  roadside,  wliicli  was  closi-  to  the  jiole.  was  badly 
scorched.  The  nails  holding  the  roof  on  the  pole  were 
withdrawn  to  about  half  their  loigth.  but  the  roof 
was  not  damaged.  The  i>olt>  itself  did  not  appear  to 
be  damaged  othei-wise  than  by  the  apparently  sudden 


fnsing  of  the  staples.  Three  holes  about  f)ne  foot  deep 
and  one  foot  in  diameter  were  made  in  the  ground 
on  the  opposite  side  of  the  ordinary  roadway  of  the 
pole.  Another  incident  occurred  during  the  build- 
ing of  the  same  route.  Aboiit  two  miles  of  wire  had 
been  erected  on  the  poles,  and  left  "dead"  on  the  in- 
sulators at  one  end.  At  the  other  end  the  wires  came 
down  from  the  pole  in  coils,  which  were  hung  on  a 
wooden  fence.  AVhen  the  men  went  to  pick  up  the 
coils  to  proceed  with  the  works,  they  received  shock.s 
similar  to  those  from  a  Leyden  jar  in  discharge.  The 
weather  was  cloudy  and  thundery,  althouirh  no  storm 
was  taking  place  at  the  time. 


PUBLICATIONS. 

The  Ground  Anchor  Com[),'uiy,  Limited,  of  Montreal,  iltscrilie 
I  lie  "Auld"  ground  anchor  in  a  booklet  which  they  have 
recently  published  for  distribution.  Thi.s  anchor  is  guaranteed 
to  hold  in  any  kind  of  soil. 

The  Co-operative  Electrical  Developiuent  Company  are  ofiFcr- 
ing  $250  in  prizes  for  the  composition  of  the  "Electrical  Co- 
operators'  Creed."  This  creed  should  give  the  best  pos.sible 
brief  expression  to  the  idea  and  purpose  of  the  Co-operative 
P^lectrical  Development  Association. 

The  Chase-Shawmut  Company,  of  Newburyport,  Mass.,  have 
just  received  from  the  hands  of  the  printers  circulars  and 
miniature  bulletins  covering  some  of  their  special  lines,  such 
as  Shawmut  ground  connection  clamps,  extended  terminal  fuses, 
pocket  test  lamps,  Boston  cable  clips,  red  E  solder  paste,  and 
porcelain  cut-out  blocks. 

The  Canadian  General  Electric  Company  are  selling  ageuts 
f(ir  the  Tuerk  alternating  current  ceiling  fans,  manufactured 
by  the  Hunter  Fan  &  Motor  Company,  Fulton,  N.Y.  These 
fans  are  described  in  a  very  artistic  booklet,  which  may  be 
obtained  from  the  advertising  department  of  the  -  Canadian 
General  Electric  Company. 

The  special  tariff  edition  of  the  Canadian  Manufacturer  is 
one  of  which  the  publishers  may  justly  feel  proud.  It  consists 
of  224  pages,  enclosed  in  an  artistic  cover,  and  contains  com- 
plete reproductions  of  the  tariffs  of  Canada,  the  United  States, 
Great  Britain,  Newfoundland  and  Japan.  These  tariffs  are 
arranged  in  most  convenient  form,  and  will  doubtless  be  found 
of  great  assistance  to  Canadian  business  men. 

The  Eobb  Engineering  Company,  Limited,  of  Amherst,  N.S., 
have  recently  issued  two  very  complete  catalogues,  one  devoted 
to  Kobb-Armstrong  engines,  the  other  to  steam  boilers.  It  is 
interesting  to  note  that  the  original  design  of  the  Robb-.\rm- 
htrong  engine  was  made  by  E.  J.  Armstrong,  M.E.,  in  1S91. 
The  Eobb  Engineering  Company  recently  introduced  the  Robb- 
Armstrong  Corliss  engine,  both  horizontal  and  vertical,  and 
are  now  producing  still  another  line  of  engines  of  the  vertical, 
high  speed  enclosed  type  for  self-contained  electric  lighting 
sets  and  other  purposes  requiring  a  compact,  self-contained 
(>ngine. 


SPARKS. 

The  Rogers  Electric  Company,  Limited,  of  Toronto,  has  been 
incorporated,  with  a  capital  of  $50,000,  to  manufacture  anil 
deal  in  electrical  supplies.  The  directors  include  Messrs.  Joseph 
Rogers,  Clarence  Reid  and  Gordon  Russell. 

Tenders  are  now  being  invited  for  electric  lighting  of  the 
City  of  Hamilton.  Negotiations  for  a  renewal  of  the  present 
contract  have  been  under  way  for  some  time,  but  the  Hamil- 
ton Cataract  Power,  Light  &  Traction  Company  have  not  yet 
.submitted  a  proposition  acceptable  to  the  city. 

The  Moose  Jaw  Electric  Company  is  a  new  concern  that  has 
recently  come  into  existence  in  the  city  of  that  name,  the 
olTice  and  showrooms  being  located  at  18  High  street  west. 
'Mr.  ,Tas.  E.  Ashworth  is  manager  in  charge,  and  Mr.  W.  G. 
Fry  secretary-treasurer.  The  now  company  carry  full  lines 
of  electrical  fixtures  of  all  descriptions.  They  are,  at  the  time 
of  writing,  engaged  on  the  installation  of  the  electrical  ap- 
paratus of  the  New  Lion  Methodist  Church  at  Moose  Jaw. 
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PERSONAL. 

The  death  occurred  in  Toronto  on  May  24th  of  Mr.  Bert 
Kent,  of  the  Kent  Electric  Company,  the  result  of  an  attack 
of  typhoid  fever.  Mr.  Kent,  who  was  in  his  31st  year,  had 
lived  in  Toronto  all  his  life,  and  had  been  connected  with  the 
electrical  business  since  his  boyhood  days. 

In  the  May  number  of  The  Electrical  News  it  was  stated 
that  Mr.  P.  E.  Hart  had  accepted  the  position  of  electrical 
engineer  of  the  Town  of  Kenora,  Ont.  This  position  was 
offered  to  Mr.  Hart,  but  lie  declined  it,  preferring  to  remain 
with  Allis-Chalmers-Bullock,  Limited. 

Mr.  John  Munroe,  foreman  of  linemen  for  the  Trenton  Elec- 
tric &  Water  Company,  met  with  almost  a  fatal  accident  on 
May  20th.  While  making  repairs  on  the  top  of  a  high  electric 
pole  he  came  in  contact  with  a  live  wire.  He  was  rendered 
unconscious  and  fell  a  distance  of  thirty  feet,  sustaining 
serious  injuries. 


SPARKS. 

The  ratepayers  of  Morden,  Man.,  have  voted  in  favor  of 
establishing  a  munici]!)al  electric  light  plant. 

Mr.  Eobert  Agnew,'of  Meaford,  Ont.,  will  construct  a  tele- 
phone line  at  Walter's  Falls. 

Woodman  Bros.,  electrical  contractors,  Hamilton,  have  re- 
moved to  more  commodious  offices,  corner  of  Main  and  Cathar- 
ine street. 

The  Town  Council  of  East  Toronto  have  accepted  the  tender 
of  the  Canadian  General  Electric  Company  for  another  genera- 
tor for  the  power  house. 

At  the  annual  meeting  of  the  American  Institute  of  Electri- 
cal Engineers,  held  in  New  York  last  month,  the  following 
officers  were  elected:— President,  H.  G.  Stott;  vice-presidents, 
L.  A.  Ferguson,  J.  G.  White  and  C.  L.  Elgin;  managers,  B.  G. 
Lamme,  H.  W.  Buck,  P  J.  Thomas,  and  Morgan  Brooks;  sec- 
retary, Ealph  W.  Pope;  treasurer,  G.  A.  Hamilton.  The  report 
of  the  secretary  showed  4,521  members  enrolled. 


ELECTRICAL  ENGINEER.  WANTED 

to  manage  electrical  sales  department  of  an  eng-ineer- 
ing  company,  must  be  capable  man,  able  to  inHuence 
orders  and  willing  to  travel ;  one  able  to  take  stock 
in  company  preferred.  Write  Box  78,  Canadian 
Electrical  News,  Confederation  Life  Building, 
Toronto. 

FOR  SALE— A  BARGAIN 


Four  strongly  bound  volumes  ot  I.C.S.  Electric 
Lig-htingf  and  Railway  Course,  with  one  volume  of 
Mechanical  and  Geometrical  Drawing-,  all  in  gfood 
condition.  Will  sell  cheaply.  Address  G.  A. 
Janiieson,  Box  71,  Vankleck  Hill,  Ont. 

POSITION  WANTED 

Electrician  and  Eng-ineer  of  twelve  years'  experi- 
ence wishes  position  as  travelling  salesman  for 
electrical  machinery,  engine  supplies  or  oils.  Well 
acquainted  with  trade  in  Western  Ontario.  Techni- 
cal education.  References.  Apply  Box  77,  Canadian 
Electrical  News,  Toronto. 
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SPARKS. 

Mr.  K.  L.  Aitkon,  consulting  engineer,  vvlio  was  retained 
Hoino  time  ago  by  tlic  Waterworks  l)ej)artinent  of  the  City  of 
irnniiltoii,  and  the  Hamilton  Gas  Light  (company,  to  report 
iij)on  electrolytic  damage  to  their  piping  systems,  recently 
spent  a  week  in  Hamilton  on  this  work.  No  statement  has  been 
given  out  as  yet  (as  the  report  will  require  another  month  to 
complete)  other  than  general  information  to  the  effect  that  a 
large  flow 'of  current  from  the  street  railway  tracks  to  the 
two  piping  .systems  was  found.  This  matter  of  electrolytic 
damage  is  a  serious  one,  and  the  results  of  the  Ifamilton  test 
are  being  awaited  with  interest. 

The  Kritisli  Columbia  Telci^honc  Company,  through  their 
office  at  Nelson,  B.('.,  liave  made  an  offer  to  the  ranchers  on 
the  north  side  of  the  west  arm  of  Kootenay  Lake,  to  supply 
telephone  service  at  the  rate  of  50  cents  per  month  to  each 
subscriber,  on  condition  that  the  subscribers  erect  and  maintain 
their  own  pole  line.  The  company's  exchange  at  (ireenwood, 
B.C.,  has  been  eiitirel.y  relmilt,  new  apparatus  being  installed, 
■which  includes  !i  new  switchboard,  new  poles,  wires  and  cables. 
It  is  probable  that  a  new  switchl)oard  will  soon  be  instalhul 
at  Nelson,  B.C.,  as  the  capacity  of  the  present  board  in  the 
exchange  there  has  been  reached. 


THE  TELEPHONE 


Is  a  Companion,  PViend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 
household. 

LONG  DISTANCE  TELEPHONE  SERVICE  S 

has    no   equal    for    the    facility   it   affords  in 

business  life.  i|| 

Full  particulars  as  to  rates  and  service  at  the  ■] 

jjli          nearest  office  of  the  ^ 

S  m  mnm  mmi  of  GflniDii  I 


Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge 
As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity 

of  experience  and  practical  training  you  must  have,  and  will  prepare  you 

in  few  months  home  Instructions  for  above  paying  positions,  which  I 

furnish  free  anywhere. 

Complete    Highest  Grade  Drawing  Outfit,  everything   included,  with 

German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  12,  ENG'S  EQUIP'T  CO.,  Inc.,  Chicago. 


VALUE,  S13.85 
TJ-pPP  TO  MY  STUDENTS 
X   ■'^^ '  ' Delivered  at  once 


MITCHELL  ELE6TRI6  m^>  MflCHIN&RY  60. 


276  Fori  &tr66t 

WDai  W6  DO 

Rewind    or    repair   armatures,  field  magnet 
coils,  transformers  and  arc  lamps. 

Refill  commutators;  supply  new  bearings,  and 
repair  any  defect  large  or  small. 


WINNIPEG,  MAN. 

Special  flpparaios 

If  you  have  any  special  apparatus  give  us 
your  ideas,  and  we  will  elaborate  them 
for  you. 


EVERSHED  &  VIGNOLES,  Limited 

ELECTRICAL  ENGINEERS,    LONDON,  ENGLAND. 


MAKERS  OF 


PATENT  MEGGERS,  BRIDGE  MEGGERS, 
PORTABLE  AMMETERS  and  VOLTMETERS, 
VOLT  AND  AMPERE  GAUGES 

Contractors  to  the  British  Admiralty,  War  Office,  G.  1\0. ,  National 
Telephone  Co.,  Etc. 

SOLE  CANADIAN  AGENT  : 

J.  F.  B.  YANDELEUR,  no.  3  dineen  building,  TORONTO 

Code,  A. B.C.,  Fifth  Edn.    Code  Words  for  all  Instruments  and  Parts 

Sp.Trc  Parts  Kept  in  Stock  at  Toronto  ag:ainst  each  Order. 
Prompt  Delivery  Guaianteed.      Send  for  Catalogfiies 


June,  1907 


THE  CANADIAN  ELECTRICAL  NEWS 


Xlll. 


TELEPHONE  INSTRUMENTS 


FOR 


RURAL  PARTY  LINES 


THE  No.  501  Subscriber's  Station  is  an  Instrument  that  has  been  designed 
to  meet  the  demands  of  Rural  Party  Line  Service.    It  is 

equipped  with  a  powerful  five  bar  generator  which  will  ring,  under  favor- 
able conditions,  thirty  or  more  bells  on  a  single  line.  If  you  are  interested 
write  us  for  prices  and  instructions  for  organizing  Telephone  companies  and 
constructing  the  lines. 


We  are  the  only  manufacturers  in  Canada  who  can  supply  you  with 
anything  or  everything  for  a  telephone  system. 


THE  NORTHERN  ELECTRIC  &  MANFG.  CO.,  Limited 

181  Bannatyne  St.,  WINNIPEG.    Cor.  Notre  Dame  &  Guy  Sts.,  MONTREAL. 


Second  Edition,  Rrvised  and  Enlarged 


Price  $r.oo,  Postage  Prepaid 


"The  How  and  Why  of  Electricity" 

By  Charles  Tripler  Child 


W 


HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
lluminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun. 

"We  can  unhesitatingly  recommend  this  book 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Streej 
Rnilway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  non- 
technical reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."— New  York  Tribune. 

"  In  spite  of  the  great  mass  of  electrical 
literature  already  exhisting,  it  is  one  of  the  find 
good  books  of  its  kind.  *  *  *  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  - 
Engineering  News,  New  York. 
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128  112  Sparks  St.  OTTAWA,  ONT. 

Plews  &  Trimingham 
CONSULTING  ENGINEERS 

40  Hospital  and22  St. John  Sts  , Montreal 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  Arbitrations. 


New  Weston  Instrument 

Send  for  Bulletin  No,  6 
MULTIMETER,  Model  58. 

A  high  grade  compact  portable  Uni- 
versal Testing  Instrument,  combining  in 
one  instrument  ihe  purposes  of  a  direct 
current  Voltmeter,  Milli-Voltmeter,  Milli- 
Animeter,  Ohmmeter,  Ground  Detector 
and  Wheatstone  Bridge. 

Have  your  address  entered  in  our  Mailing  List  for 
other  New  Instruments  to  follow. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

Waverly  Park.  NEWARK.  N.  J..  U.S.A. 

Please  mention  the  Canadian  Electrical  News 
when  corresponding^  witli  advertisers. 


ftnierican  Circular 

Loom  Goinpanu's 


FLEXIBLE  60NDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal   Electric  Company, 


554  St.  Ja.mes 
Street, 


Montreal 


Instant  shipment  made 


Large  stock  of  all  sizes  always  on  hand. 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRING 

rOR  EllECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleg-es  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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The  Brilliant  Lamp 


Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  18  years  ex- 
perience as  the  cnly  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 

lamp    if   we    wanted    to.  OUR 

KNOW    HOW    includes  many 

wrinkles  of  our  own  -  that  means 
a  good  lamp. 


ONTARIO  LANTERN  &  LAMP 

CO.,  Ll/VMTED 

HAMILTON      '  CANADA 


The  McEWEN 

In  Simple  and  Compound  Units 


HIGH  SPEED 
AUTOMATIC 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 

Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 


June,  1907 


THE  CANADIAN  ELECTRICAL  NEWS 


III. 


WestinLgho\jse 

TreLi\sformers 


TYPE    C— CORE  TYPE 


Each  Type  has  its  Merits,  the  choice  remains  with  you. 


TYPE   OD— SHELL  TYPE 


Which  ever  you  choose  will  be  a  "Westinghouse"  with  all  the  name  implies. 

Canadian  Westinghouse  Co.,  Limited 

Generatl  Offices  and  Works,  Hatmilton,  Onta^rio 

For  PsLrticxiIars  Address  Nearest  Office 
Traders  Bank  Building,  Sovereign  Bank  of  Canada  BIdg. 

Toronto  Hamilton  Montreal 

152  HaLstings  Street  922-923  Union  Bank  Building         134  GroLnville  Street 

Vancouver  Winnipeg  Ha-lifa-x 
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MIDLAND  ELBCTRIC  CO. 

119-121  D'Yonville  Square,  MONTREAL 


AND  ALL  KINDS  OF- 


High  Cl^ss  L^mps 


••LINOLITE" 

••GIANTLITE" 

"WYTELITE" 

••WEELITE      JC  CinS  •  0\ir  Speciality 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE   IN  CANADA 


^  "yOUR  ELEGTRIGflL  SUPPLY" 

 HOUSE  

61  St.  SUlpice  Street  -  -  MONTRE/YU 


WE  RECOMMEND 


Anti- 
Friction 


For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


I 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  Dundas  Street,  London,  Can.— Phone  1103. 

Dynamos  and  Moiors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Desig'ned  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  mai<.e. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


CaLridLdian  White  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL.  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BIUTISH  NOR.TH  AMER.ICA  BVILDING 

\  MNGINSMRS  AND  CONTRACTORS 

FOR 


"3 
< 


Steam  ^.nd  Electric  RsLilroaLds:  Electric  Light  BLnd  Power  PlaLtits:  Building  Con* 
struction:  Water  a^nd  Gols  Works:  Docks.  HaLtbor  Works,  ate.  etc 


J.  a.  WHITE  &  COMPANY.  INC. 
New  York  City 


CORRESPONDENTS 
J.  a.  WHITE  A  COMPANY,  LIMITED. 
Loadoa,  Englaad 


WARINO-WHITB  BUILDINO  CO. 
Loadoa,  Eaglaad 


^^^^^^^^^^^^^^  


WE   BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?    WHAT  CAN  WE  SELL  YOU? 

We  Have  the  Largest  Electrical  Repair  Shop  in  Canada 

FRED.  THOMSON  CO. 

LONG   DISTANCE   PHONE  MAIN  3149 


110'112^11^  CRAIG  STREET. 


MONTREAL 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


SEVENTEENTH  YEAR. 
No.  7- 


TORONTO,  MONTREAL 


JULY,  1907 


WINNIPEG,  VANCOUVER 


PRICE  10  CENTS 
$1.00  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKsLse,  Mvilti  PKaLse, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

Cochrane  Heaters 


Save 
Water 
Coal 
Repaits 
Time 


Ate  Cheap 
To  Install 
To  Operate 
To  Clean 
To  Repaid 


Canada  Foundry  Company,  L 


imited 


Hea^d  Office  and  Works:  TORONTO,  ONT. 


District  Offices- 


MontreaLl  Halifax  Ottawa         Winnipeg         Vancouver  R.ossIand 


II. 


THE  Canadian  electrical  news 


July,  1907 


Electric  Repair  and 
Contracting  Company 

The  oldest  and  best  equipped  firm 
In  Canada. 


CONTRACTING  ELECTRICAL  ENGINEERS 


ELECTRICAL  REPAIRS 


99  and  101  West  Lagaucheilere  Street 

MONTKEAL 

Bell  Tete/'hoHc  Main  2I-;-; 


N    Pmi.i.fps,  President. 


m  F.  Pllf  8  Eiti 


Gfo.  H.  Oi.nf.v  and,  Secretary-Treasarer 


MONTR&f\b  TORONTO 


OaUG STORE flTTINCS.^^-^S^^lND  FOR  CAI&V^ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Rfliiii,  F[[0[ii  fli  mm  m 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Office  :    26  Cortlandt  Street. 
Chicag-o  Office:     13^  Ad;ims  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF^ 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

"4';fw'.rrs::'"  boston 


For  Your  Present  Req\iiremnts 


SOCKETS 


TRADE 


=  MARK 


IVI  a  n  ufactu  red  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


MONTREAL,  CANADA 


Long  Lined 


Flashing-  1261  T-1 1.  Key  Socket  ^  in. 

Flasher  1262     "        "        "        Y%  " 

Flashily  1263     "  Keyless"  " 

Flashinevs  1264    "  ' 


Special  Finishes 


Caps 


Code  Word.  List  No. 

Torpedo  9386  Edison  Key  Socket  \%  inch 
V  Thistle    50760      "       "  yi  " 

Torpidly  939.:  "  Keyless"  %  " 
Thrift      50708     •'         "       "       >s  " 


Extra  Long  Keys 


J.  A.  DAWSON  &  CO..  Agents  148  McGill  Streef.  MONTREAL 
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Twin  Socket  with  Parabolic  Snades,  Pendant  Form 
Cat.  No  043272. 


Cat.  No.  941- 


GET  TME  RIGHT   LIGHT   IIN   THE   RIGHT  WAY 


BY  USING 


BENJAMIN  TWIN  SOCKETS 

National  Code  Standard,  Convenient,  Economical 
Write  for  New  Catalog  C— 17 


Cat.  No.  942. 


Column  Lignt— l«o.  4282. 


Twin  Socket  with  Parabolic  Shades, 
Pendant  Form— Cat.  No.  482742. 


BENJAMIN  ELECTRIC    MFG.  CO., 


Continuous  Reflector    Cat.  No.  4694. 

64  York  Street, 
TORONTO 


Telephone,  Telegraph  and  Electric  Power  Purposes, 

THE  WIRE  AND  CABLE  COMPANY,  -  ■  ■  MONTREAL 


r 

i 


=i=ii=i=f=i=f=i=i=faf=i=i= 


The  Local 
Hardware  Man 


Is  one  of  the  first  to  know  ot 
contemplated  building'  oper- 
ations. His  favor,  his  "O.  K." 
is  worth  having;.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

TH€  MacL£AN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


1 

rJ 


THE  AUTO- 
SAFETY  SWITCH 

(Patented  August  1899,  October  1906.) 

can  be  confidently  installed  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalitie-:  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  Auto^Safety 
Electric  Switch  Company 

211  Board  ot  Trade  Bulldlag,  MONTREAL. 
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The  considerable  annoyance  caused  by  unreliable  enclosed 
fuse  indicators,  necessitating  some  means  for 
detecting  open  circuits,  has  prompted 

The  CHASE-SHAWMUT  CO. 

to  put  upon  the  market  the 


44 


SHAWMUT 

POCKET  TEST  LAMP 


A  device  which  is 

Neat  in  Appearance 


Black  Tubnig 


Nickeled  Fittines 


A- 1  in  Construction 
Tested   and     Inspected   Before  Shipment 
Efficient  in  Operation 

Opening  in  tube  allowing  illumination  of  specially  designed 
incandescent  lamp  plainly  visible. 


Mad 


e  \n 


T 


wo 


Sizes 


no  Volts  3^  in.  long  ii/i6in.  dia.  Cat.  No.  2500 
220  Volts       4^  in.  long      i  i/id  in.  dia.       Cat.  No.  2501 


CHASE-SHAWMUT  GO. 


NEWBURYPORT, 


MASS. 


(>6 
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MOONLIGHT  SCHEDULE  FOR  AUGUST 


Date. 

Ught. 

Date. 

Extinguish. 

No.  of 

Hours. 

Aug.  1 

7  50 

Aug.  2 

I  30 

5  40 

2 

7  50 

3 

2  00 

6  1 0 

3 

7  50 

4 

2  30 

6  40 

4 

7  40 

5 

3  '5 

7  35 

5 

7  4^5 

D 

4  00 

8  20 

D 

7  40 

7 

4  10 

»  30 

7 

7  40 

0 

4  'o 

»  30 

Q 

c 

7  40 

9 

4  TO 

»  30 

9 

7  40 

1 0 

4  20 

8  40 

1 0 

7  30 

1 1 

4  .0 

8  50 

1 1 

7  30 

1  2 

4  20 

8  50 

1  2 

7  30 

'3 

4  20 

8  50 

■3 

7  30 

'4 

4  20 

8  50 

'4 

7  30 

'S 

4  20 

s  50 

'5 

7  30 

16 

4  20 

8  50 

1 D 

7  30 

'7 

4  20 

s  50 

'7 

10  20 

I  0 

4  20 

6  00 

lo 

II  10 

19 

4  20 

5  10 

20 

0  10 

20 

4  30 

4  20 

2  I 

2  I 

4  30 

3  «5 

22 

2  30 

2  2 

4  30 

2  00 

23 

iNo  Lignt 

23 

L\  0  Lig  ni 

24 

7  20 

24 

9  20 

2  00 

2.S 

7  10 

25 

10  00 

2  50 

7  'o 

10  30 

3  20 

27 

7  10 

27 

1 1  00 

3  SO 

28 

7  10 

28 

11  30 

4  20 

29 

7  10 

30 

0  00 

4  50 

30 

7  10 

3' 

0  30 

5  20 

31 

7  10 

Sept.  I 

I  10 

6  00 

Total  183  40 


The  City  of  Ottawa  assessed  the  Ottawa  Electric  Eailway 
Company  on  a  $40,000  storage  battery.  The  company  declined 
to  pay,  alleging  that  their  agreement  with  the  city  exempted 
it.  At  the  trial  in  Ottawa  Mr.  Justice  Teetzel  decided  against 
the  company,  but  the  Court  of  Appeal  handed  out  judgment 
in  their  favor,  so  that  hereafter  the  battery  will  be  exempt. 


FUSE  WIRE  i 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE  BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone   M  1729. 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  adverii.sers. 


"CALVADUCT"AND"LORICATED' 
CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
V.  S.  I.etters  Patent 

TORONTO        -  CANADA 


The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
increased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 


BUILDERS    FOR  CANADA 


Head  Office  and  Works  :  MONTREAL 


DISTRICT 
OFFICES 


MONTREAL,  82  Sovereign  Bank  Building; 
TORONTO,  810  Traders'  Bank  Building; 


WINNIPEG,  251  Notre  Dame  Avenue  ; 
VANCOUVER,  416  Seymour  Street ; 


NELSON,  Josephine  Street; 

NEW  GLASGOW,  N,  S.,  Telephone  Building 


1\ 
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Dawson  &  Co.,  J.  A   x 

Starr,  Son  &  Co.,  John   224 

TURBINES. 

Allis-Chalmers-Bullock   vii 

Jenckes  Machine  Company   x 

Wni.  Hamilton  Mfg.  Co   xi 

TRANSFORMERS. 

Allis-Chalmers-Bullock   vii 

Canadian  Westinghouse  Co   ix 

Canadian  General  Electric  Co   I 

Electric  Repair  and  Contracting  Co.  II 

Packard  Electric  Co   iv 

Pringle  Co.,  The  R.  E.  T   viii 

Thompson  &  Co.,  Fred   IV 

United  Electric  Co  I, IV 

WIRES  AND  CABLES 

Canada  Metal  Co   iii 

Chase  -  Shawmut  Co   ii 

Okonite  Co     v 

Philips  Electrical  Works,  Eugene  F   II 

Wire  &  Cable  Co   I 


MANUFACTUKEU  BV 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


W 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


J 


THE  McVICKER 


Has  one  third  the 
parts. 

No  Gears,  Cams,  Ec- 
centrics or  Trigger 
work  of  any  kind. 

The  only  improve- 
ment on  Gas  and 
Gasoline  Engines  in 
40  years. 


Write  us- for  more  informatron 


The  Canadian  McVicker  Engine  Company,  Ltd. 

Gait,  Ontario 
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SPARKS. 

Mr.  K.  L.  Aitken,  of  Toronto,  recently  finished  making  his 
electrolysis  tests  at  JIainilton.  He  found  many  places  where 
there  is  a  large  flow  of  current  in  the  pipes.  Advice  will  be 
given  Mr.  Barrow  as  to  what  precautions  are  to  be  taken  in 
connection  with  the  matter. 

A  water  fall  of  1,230  feet  on  the  Mokelnmnc  river,  in  Cen- 
tral California,  is  to  be  used  by  the  General  Electric  Power 
Company,   of   California,   for   the   development   of  electrical 


power  on  an  enormous  scale.  This  immense  fall  will  develop 
69,000  horse-power,  which  will  be  transmitted  to  all  the  tov  r.s 
and  cities  of  Central  California,  including  the  city  of  San 
Francisco. 

The  Council  of  Revelstoke,  B.C.,  contemplate  installing  a 
producer  gas  plant  for  the  generation  of  electricity  to  supple- 
ment their  present  hydro-electric  plant,  for  use  principally  dur- 
ing the  winter  months.  Particulars  may  be  obtained  from  the 
Mayor. 


Kst.iblisluil  OMT  \fars. 
Telegrams  :-"BcIlis.s"  Birmingham,  A.B.C 
Edition. 


Belliss  &  Morcom  Limited,  Engineers 

BIRMINGHAM,  ENGLAND|      «  vicTo^^sT^K^^^^^^^^^^^ 

ENGINES 

Direct,  Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrlcalion  ;  Simpliciiy  ;  Strengih;  Expei- 
ieiice  ;  Low  Coit  ;  Reliabiliiy  ;  Minimum  Maintrnance  ;  Compaciness  ; 
Good  Governing  ;  Djrabiliiy  ;  Mainiained  Efficiency  ;  Quiet  Running:. 

3,300  En<jine.s  supplied  or  building,  representing  upwards  of 
600,000  H.P.,  in  sizes  ranging   from  5  to  2,500  B. 

Reprksknti.vg  OUR  Two-Crank  Compound  Type  Encini;.  H.P.  of  Compound  &  Triple-Expansiou  Types. 

Sole  Agents  for  Canada  :  LAURIE  &  LAMB,  212  BOA'?D  of  trade  b  JlLDiN^s,  MONTREAL,  CAN. 

Telc^^raphic  Addrt-ss  :  "  Larco"  Montrt-al.  Codes  :  A  B.C.  5th  &  Western  I'nion. 


woco 


WOW 

o)o<o 
wow 


WQ<b 
MO(0 


D)o(b 


CROCKER-WHEELER 


Water  Wheel, 
Engine  and 

ALTERNATING  CURRENT    GENERATORS        Belted  Types. 


THE 

PACKARD 
ELECTRIC 
CO.,  Limited 

M,inufaclu' ers  of 


HEAD  OFFICE  AND  WORKS 

ST.  CATHARINEb- 


nSa 


yo(o 


BRANCH  OFFICES 

MONTREAL 


WINNIPEG  m 
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1  /^i^-LIMITtOj 

MONTREAL. 


Tr;aL.rYsformers 


MONTREAL, 


/  ; 


^For  the  standard  line  of  lighting-  transformers,  Allis-Chalmers-BuUock,  Limited,  employ  the 
"  core  "  type  now  almost  universally  recognized  as  the  best  all-round  type  for  lighting  service. 
These  transformers  are  oil-filled,  self-cooled.  Cast  iron  tanks  are  used  up  to  10  K.W.  The  cases 
above  10  K.W.  are  made  of  corrugated  terne  sheet.     For  further  particulars  see  Bulletin  300. 


ALTERNATING  CURRENT  MACHINERY: 


Belted   Type  Generators. 
Flywheel  Type  Generators. 
Synchronous  Frequency  Changers. 
Synchronous  Motor-Generator  Sets. 
Synchronous  Motors. 
Transformers. 


Engine  Type  Generators. 
Waterwheel  Type  Generators. 
Induction  Motor  Frequency  Changers. 
Induction  Motor-Generator  Sets. 
Induction  Motors. 


Turbo  Generators.  Switchboards. 

DIRECT    CURRENT  MACHINERY: 


Belted  Type  Motors  and  Generators. 
Engine  Type  Generators. 
Railway  Generators. 

Small  Multipolar  Motors  and  Generators 
Street  Car  Equipments. 


Bullock  Teasers  for  Printing  Presses. 

Multiple  Voltage  Balancing  Sets. 

Multiple  Voltage    Variable  Speed  Equipments. 

Switchboards. 

Sma'l    Bipolar  and  Multipolar  Motors  and  Generators 


AILLS-CHALMERS-BULLOCK.  Limited 

Head  Office  aad  Works.  MONTREAL. 
District  Offices  :  Toronto,  Traders  Bank  Bide.;  Montreal,  Sovereign  Bank  Bide.;  New  Glasgofy,  N.  S. 
Telephone  Bldg.;  Winnlpes,  2Sl  Notre  Dame  Ave.,  Nelson,  Josephine  St.;  Vancouver,  416  Seymour  St, 
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■WINNIPEG'S  POWER  DEVELOPMENT. 

The  City  of  Winnijic^;  \h  jisking  for  tenflors  np  to  Tuesflay, 
Sopfembor  3rfl,  for  tlie  construfition  and  nquipnipnt  of  the 
hydro-elrctric  power  plant  at  Point  flu  Bois,  also  for  a  trans- 
mission line  from  Point  flu  Bois  to  Winnipeg  antl  a  trans- 
former station  in  Winnipeg.  Separate  tenders  will  be  rcceivefl 
for  the  following: — 

(3)  Telephone  ay.stem. 

(4)  Genera]  works  at  Point  du  Bois. 

(5)  4,000  borae-power  turbines  (five). 

(6)  4.50  horse-power  turbines  (two). 

(7)  3,000  kilowatt  generators  (five). 

(8)  250  kilowatt  generators  (two). 

(9)  Induction  motor  (one). 

(10)  Step-up  transformers  (five). 

(11)  Generating  station,  switching  and  accessory  app.rfratus. 

(12)  Generating  station,  light,  heat  anfl  power  systems. 

(13)  Generating  station,  oil  and  air  systems. 

(14)  Erection  of  transmission  system  (TS  miles). 

(15)  Steel  towers. 

(16)  High  tension  insulators. 

(17)  Electric  transmission  cable. 

(18)  Terminal  station. 

(10)  Step-down  transformers  (five). 

(20)  Terminal  station,  switching  and  accessory  apparatus. 

(21)  Terminal  station,  light,  heat  and  power  systems. 

(22)  Terminal  station,  oil  and  air  systems. 
(24)  Testing  transformers  and  apparatus. 
(2.5)  Electric  travelling  cranes  (three). 

(26)  Turbine  governors  (seven). 

(27)  Auxiliary  apparatus. 

(28)  Repair  shops. 


Mr.  R.  T.  Grocott,  of  the  firm  of  Gaskell  &  Grocott,  White- 
hall Works,  Longport,  Staffs,  England,  was  in  Montreal  last 
month.  He  was  looking  over  the  ground  with  the  idea  of 
establishing  an  agency.  His  firm  are  specialists  in  high  tension 
insulators. 


PUBLICATIONS. 

The  Canadian  General  Electric  Company  call  attention  in  a 
recent  folder  to  the  Diehl  electric  fans.  Every  fan  is  of  the 
swivel  tninnion  type  and  may  be  adjusted  for  u.se  as  desk  or 
bracket  without  requiring  extra  part.4. 

Electrical  Engineering,  London,  England,  recently  published 
an  illustrated  description  of  the  works  of  Evershed  &  Vignoles, 
Limited,  manufacturers  of  bridge  meggers,  ammeters,  etc.  The 
description  has  been  printed  in  pamphlet  form  for  distribu- 
tion by  the  company. 

The  Canadian  Westinghouse  Company's  1907  fan  catalogue 
is  a  very  artistic  production.  Hlustrated  therein  are  their  desk 
and  bracket  fans,  alternating  current  desk  and  walls  fans,  ceil- 
ing and  floor  column  fans,  etc.,  also  a  complete  line  of  small 
power  motors  for  direct  and  alternating  current. 

The  Macmillan  Company  of  Canada,  27  Richmond  street 
west,  Toronto,  have  favored  us  with  a  copy  of  a  valuable  book 
entitled  "Armature  Construction,"  the  authors  being  H.  M. 
riobart,  B.Sc,  and  A.  G.  Ellis.  It  contains  420  illustrations, 
including  numerous  colored  diagrams.  The  subject  of  arma- 
ture construction  has  been  considered  from  the  constructional 
and  practical  standpoint  rather  than  from  the  designing  and 
calculating  standpoint.  For  instance,  in  the  chapters  deal- 
ing with  windings,  the  subject  is  dealt  with  in  the  aspect  of 
the  practical  possibilities  of  the  windings,  the  electro-magnetic 
properties  not  being  considered  to  such  an  extent  as  they 
would  be  in  a  more  general  or  more  theoretical  treatise.  The 
retail  price  of  the  book  is  $4.50. 


PERSONAL. 

Mr.  R.  S.  Cotton,  of  Gananoque,  Ont.,  has  gone  to  Vancouver, 
where  he  will  be  employed  on  the  construction  staff  of  the 
Canadian  General  Electric  Company. 

Mr.  C.  North  has  recently  been  appointed  manager  of  the 
electrical  department  of  Lawrence  &  Company,  Limited,  Revel- 
stoke.  B.C. 


TELEPHONES 

A\itoma.tic,      Irvtercomm\jr\icating     or  Switchboa.rd 


No.  800 
Bl-Un©  " 

Telephone 


N , .  +  ! )  1 
Met&l  Flush 

Telephone 


No.  900 
"  Eversure  " 
Telephone 


•ROT  K  OLL  ' 
C.  E.  Switchboard 
For  Janitor  Use  and 
for  Colleges  or 
Fa-ctories 


MANUFACTURED  BY  THE  ELECTRIC  GOODS  MANUFACTURING  CO. 


SOLE    .AGENTS    FOR  CAN.\D.'\ 


"(She 


R.  E.  T.  PRINGLE  CO.,  Limited 

Manufacturers  and  Dealers  in  Electrical  Apparatus  and  Supplies 
ST.  JOHN.N.  B.  MONTREAL,  QUE.  TORONTO.  ONT.  Wl  N  N I  PEG,  M  AN. 

Show  Room  :  16-18    Victoria   Sq.,  Montreal 
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SPARKS. 

Mareoni  wireless  telegraph  apparatus  is  being  installed  on 
the  steamer  Camosun,  which  will  be  the  first  vessel  on  the 
Pacific  coast  of  Canada  to  be  equipped  with  wireless  apparatus. 

Somerville,  Limited,  Toronto,  Ont.,  have  recently  ordered 
from  the  Eobb  Engineering  Company  a  200  horse-power  16 
inch  X  30  inch  Eobb-Armstrong  Corliss  engine,  arranged  for 
direct  connection  to  an  electric  generator. 

The  Chambers  Eelectric  Company,  Truro,  N.S.,  have  ordered 
from  the  Eobb  Engineering  Company  one  10  inch  and  16  inch 
X  18  inch  Eobb-Armstrong  vertical  cross  compound  engine, 
arranged  for  direct  connection  to  a  75  kw.  generator. 

Three  tenders  were  received  by  the  Hamilton  Board  of 
Works  for  street  lighting,  one  of  these  being  from  the  Hydro- 
Electric  Power  Commission.  The  committee  decided  not  to 
open  any  tenders  for  another  month  and  to  get  prices  on  gas 
lighting  also. 

An  electric  signal  has  been  patented  by  E.  Lionais  and  W. 
T.  Sutton,  of  Montreal.  The  invention  has  reference  to  elec- 
tric signals,  particularly  to  ringing  one  or  more  electric  bells 
from  a  distance.  It  also  relates  to  a  system  in  which  a  relay 
is  used  for  controlling  a  bell  in  which  a  single  battery  is 
employed  for  operating  the  bell  and  energizing  the  relay. 

P.  Burns  &  Company,  of  Vancouver,  are  establishing  an 
elaborate  four-panel  switchboard  at  their  new  abattoir,  which 
is  nearing  completion.  The  board  will  be  used  for  receiving 
and  distributing  current  for  light  and  power  purposes.  It  is 
equipped  with  the  latest  type  of  instruments  for  measuring 
and  recording,  and  will  be  one  of  the  most  complete  switch- 
boards used  for  this  purpose  in  the  West.  The  board  was 
purchased  from  the  Westinghouse  Company. 


The  concrete  work  for  the  new  power  house  at  Stave  Lake, 
B.C.,  for  the  Stave  Lake  Power  Company,  is  well  under  way. 
When  fully  completed  this  company  expects  to  have  30,000 
horse-power  of  electrical  energy  to  supply  for  commercial  pur- 
poses in  and  around  Vancouver,  B.C.  There  will  be  a  40  mile 
high  transmission  line  from  Stave  Falls  to  New  Westminster 
and  Vancouver.  The  president  of  this  company  is  Mr.  John 
Hendry,  of  Vancouver;  the  secretary-treasurer  and  general 
manager,  Mr.  Wm.  McNeil.  Mr.  Wm.  Kennedy,  of  Montreal, 
is  chief  hydraulic  engineer,  and  Mr.  W.  E.  Bonnycastle  elec- 
trical engineer  in  charge.  The  offices  of  the  Stave  Lake  Power 
Company  are  in  the  Williams'  Block,  Vancouver. 

Vancouver  capitalists  are  looking  into  the  posibilities  of 
developing  an  immense  water  power  on  the  Cheakamus  river, 
at  the  head  of  Howe  Sound.  Messrs.  Hermon  &  Burwell,  the 
eminent  hydraulic  engineers,  have  made  a  report  on  the  power. 
Briefly,  three  development  schemes  are  outlind  in  this  report, 
one  by  means  of  which  100,000  horse-power  can  be  secured 
under  a  head  of  .565  feet ;  another,  which  will  give  75,000 
horse-power  at  a  head  of  400  feet,  and  a  third  whereby  20,000 
horse-power  at  a  head  of  115  feet  feet  can  be  secured.  The 
report  shows  that  the  power  plant  will  be  located  16  miles 
from  tide-water  and  two  routes  are  open  for  the  transmis- 
sion line  to  Vancouver,  one  along  the  eastern  shore  of  Howe 
Sound  and  northern  shore  of  the  English  Bay  and  the  Inlet 
to  the  Second  Narrows,  the  other  via  the  valley  of  Seymour 
Creek  to  the  Second  Narrows.  The  distance  is  61  and  47 
miles  respectively.  It  is  proposed  to  transmit  at  50,000  volts. 
The  promoters  of  the  scheme  are  the  British  Columbia  Power 
&  Electric  Company,  among  the  shareholders  being  Messrs. 

D.  G.  Marshall,  J.  E.  Miller,  F.  W.  Tiffin,  Frank  Springer, 

E.  H.  Bryee  and  H.  G.  Bissett. 


THE  SUNBEAM  INCANDESCENT  LAMP 

The  Lamp  of  Quality 

USED  BY  THE  LARGEST  CENTRAL  STATIONS 

Ma-de  in  Canada  by 

Sunbeam  Incandescent  Lamp  Go. 


The 


of  Canada,  Limited 

Main  Office:  TORONTO  Factory:  st.  Catharines 

The  only  Exclusive  Manufacturers  of  Incandescent  Lamps  in  Canada 


Westinghouse  Motor  Driving  Gould's  Rotary  Pump. 


TI16  Operation  oi  Puiuds 
Do  Ei6Giric  Motors 

will,  in  almost  all  cases  except  those  of  very  large 
water  works,  be  found  to  greatly  exceed  in  economv 
that  of  the  engine-driven  type,  for  the  reason  that 
the  steam  consumption  of  the  engines  used  is  high, 
varying  with  the  size  of  installation  and  service. 
Only  in  exceptional  cases  is  it  possible  to  use 
compound  condensing  engines. 

With  electric  motors  the  power  supplied  to  the 
pump  shaft  is  at  the  same  economical  rate  as  that 
of  the  highly  efficient  engines  of  the  power  house, 
less  the  relatively  small  electrical  losses. 

Canadian  Westinghouse  Co.,  Limited 

General  Office  and  Works:  HAMILTON,  ONT. 

For  particulars  address 
Traders  Bank  Bldg.,  nearest  Office:  Sovereign  Bank  of  Canada 

TORONTO.  HAMILTON.  Bldg-..  MONTREAL. 

152  Hastings  Street,    922-923  Union  Bank  Bldgf.,       134  Granville  Street, 
VANCOUVER.  WINNIPEG.  HALIFAX. 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

f    Corvdviit  Boxes,   Bushings,   Lockrvvits    OLi-vd  Fittings 
Also  Manufacture  |    of    every    description,   Ols   well    a.s   Knife  Switches 
[    and   enclosed  Fvises. 

GET  OUR  PRICES  BEFORE  ORDERING. 

Lightning  Arresters 

SEND   FOR   BULLETINS  AND   PRICE  LISTS. 
J.  A.  DAWSON  ®.  CO..  148McGill  Street,  MontreSLl 


WINNIPEG  BRANCH:  324-526  Smith  Street. 


Sales  Agents,  DUNCAN  SPECIALTIES. 


Krectlnjj  i8  ft.  Steel  Penstock  at  Niajjara  Falls. 


Rosslfind  St.  Catharines 
Cobalt  Halitax 


STEEL  PLATE  WORK 

STEEL  PENSTOCKS,  STEEL  SMOKE- 
STACKS, SMOKE  CONNECTIONS,  STEEL 
TANKS,  REFUSE  BURNERS,  AND  ALL 
MANNER    OF    STEEL     PLATE  WORK 

We  furnish  estimates  cheerfully  and  promptly. 

THE  JENGKES  MACHINE  CO.,  LIMITED 

Sherbrooke.Que. 
St.  Gaitiarines.  Ont. 


Executive  Office  : 


54  Lan^downe  St.,  Sherbrooke,  Que. 


Plants 
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TRANSFORMERS 

TELEPHONES 
SWITCHBOARDS 
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John  FormaLn 

248  BLnd  250  Craig  Street  W. 

Montreal,  Que. 
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Power  Development  of  the  Georgian  Bay  Power  Company 

H.  VON  ScHON,  in  The  Eng^ineerin^  Magazine. 


The  hydro-electric  development  of  the  Georgian 
Bay  Power  Company,  Limited,  of  Toronto,  is  located 
in  the  Georgian  Bay  district  of  Ontario,  its  subject 
being  the  picturesque  Eugenia  Falls,  which  are  situat- 
ed on  the  Beaver  river,  emptying  into  Georgian  Bay, 
Lake  Huron.  The  contributing  drainage  area  is  200 
square  miles,  the  available  flow  80  cubic  second  feet, 
and  the  effective  head  400  feet. 

The  development  programme  is  of  the  distant  diver- 


the  only  safe  and  permanent  device  to  impound  flow- 
ing water)  resists  the  pressures  by  its  weight,  this 
latter  design  utilizes  the  water  pressure  to  maintain 
its  position,  through  the  adoption  of  a  triangular 
form  of  such  shape  that  the  weight  of  water  upon  it 
equals  the  horizontal  pressure  component;  this  prin- 
ciple could  be  adapted  to  the  solid  type  but  would 
require  such  a  large  mass  that  its  cost  would  be  pro- 
hibitory, while  this  structure  consists  of  a  shell  of 


tse 


FIG.   I         MAP  SHOWING  GENERAL  TOPOGRAPHY   AND  FALL,  EUGENIA  POWER  INSTALLATION. 


sion  plan,  the  river  being  closed  by  a  spillway  and 
reservoir  dam  at  the  village  of  Eugenia,  whence  the 
water  is  conducted  by  a  steel  pipe  pressure  line  some 
3,500  feet  long  to  the  power  house  on  the  river;  the 
plan  herewith  outlines  this  programme.  This  dis- 
tinctive features  of  this  development  are  the  dam, 
being  of  the  Ambursen  concrete-steel  shell  type,  reser- 
voir concrete-steel  bulkheads,  and  the  passage  of  the 
pressure  line  in  part  through  a  tunnel. 

The  spillway  structure  is  representative  of  the 
latest  development  in  dam  designs.  While  the  solid 
masonry  or  concrete  dam  (until  recently  considered 


concrete-steel  in  which  the  necessary  strength  and 
rigidity  is  secured  by  a  very  small  fraction  of  the 
quantity  of  material  needed  in  the  solid  structure. 
The  advantages  of  such  a  type  are  manifold ;  its  com- 
paratively light  weight  requires  less  costly  foundation 
and  diminishes  the  danger  of  settlement  and  conse- 
quent cracks;  the  interior  steel  bar  net  binds  the 
whole  into  a  homogeneous  mass,  imparting  to  it  a 
greater  resistance  to  the  influence  of  flixctuating  tem- 
peratures; danger  from  underwashing  is  minimized, 
since  its  stability,  being  independent  of  inherent 
weight,  is  not  reduced  by  upward  hydrostatic  pres- 
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siircs,  ;is  IS  llir  ciisc  witli  solid  (liiiiis;  tile  flow  (luritij^ 
const  nict  idti  cjiii  he  more  readily  and  eeononiieally 
coiitrollrd.  ;iim1  the  structure  can  be  built  in  con- 
sidci-iilily  less  time  than  the  solid  dam;  and,  finally, 
the  interior  is  accessible,  can  be  inspected,  repaired, 
utilized  for  arrangement  of  waste  flumes  and  flash- 
boards,  and  last,  but  not  least,  for  the  housing  of  the 
power  e(|ni|)iiient.  The  prospective  construction  of 
such  a  s|)illvvay  is  illustrated  by  accompany  views. 
The  Eugenia  spillway  is  80  feet  long  and  40  feet 


Fig.  2.— Spillway  Under  Construction  on  the  Juniata 
River,  showing  the  Reinforced-Concrete  But- 
tresses.   This  is  Identical  in  Type  with 
the  Eugenia  Falls  Installation. 

By  coLirlesy  of  the  Ambursen  Hrjraulic  Construction  Co. 

high  and  consists  of  seven  transverse  concrete-steel 
partitions,  or  buttresses,  of  triangular  shape,  the  up- 
stream ends  on  slope  of  one  in  one,  the  down-stream 
one  half  in  one;  these  are  anchored  to  a  rock  ledge, 
10  feet  centres  and  22,  18  and  12  inches  thick  from 
l)ottoni  up.  The  up-stream  ends  are  covered  by  the 
concrete-steel  deck.  24  inches  at  bottom,  12  at  top.  the 


Pjg.  3. —The  Juniata  Spillway,  Partially  Completed. 

down-stream  by  the  apron,  the  two  being  conmx'ted 
at  top  by  the  crown,  2  feet  thick,  5  feet  wide.  Deck 
ami  apron  are  water-tight  structures,  their  sections 
being  sutifieieid  to  resist  bending  under  water  weight; 
openings  are  left  in  the  buttresses,  allowing  of  pass- 
age through  tlie  interior  from  end  to  end  and  pre- 
venting accunudatiou  id'  lateral  hydrostatic  pressures 
against  them;  air  vents  are  placed  through  the  apron 
under  the  crown,  creating  free  circulation   and  thus 


avoiding  foriiia  t  ion  of  a  vaeinnn  br-ncatli  the  over- 
falling  sheet  of  water.  The  spillway  is  closed  by  con- 
crete-.steel  buttresses,  entrance  to  the  interior  being 
obtained  through  doors  opening  on  the  down-stream 
side.  'I'lie  com{)lete  closing  of  the  river  valley  from 
bank  to  bank,  .some  1,000  feet  in  width,  is  accomp- 
lished by  reservoir  bulkhead.s,  being  of  same  design 
as  the  above  described  spillway  minus  the  apron  and 
rising  six  feet  above  the  si)iilvvay  crest,  being  safely 
above  the  highest  probable  pond  level.  These,  as 
well  as  the  spillway  type,  represent  a  departure  from 
pa.st  reservoir  structure  practice,  which  had  hereto- 
fore almost  always  adopted  earth  embankments  with 
some  kind  of  an  interior  core.  The  eoncrete-steel 
l)ulkheads  are  more  economical  in  cost  and  absolutely 
permanent. 

Water  passes  into  a  well  on  the  south  side  of  the 
spillway,  to  which  is  connected  the  54-inch  steel  pipe 
conducting  it  to  the  power  house  three-quarters  of  a 
mile  distant ;  on  its  way  it  crosses  the  river  just  above 
the  falls  and.  curving  nf)rtherly,  pierces  a  bluff  150 
feet  high.  The  tunnel  is  10  by  11  feet,  lined  with 
cedar  which  is  obtained  at  the  site ;  the  pipe  rests  on 
timber  frames.    Emerging  from  the  tunnel  the  pipe 


Fig.  4.  -Floor  of  the  Juniata  Spillway,  Identical  in  Tspe 
with  the  Eugenia  Falls  Plant. 

is  reduced  to  48  inches  for  1,000  feet,  passing  down 
the  hillside  at  a  10  per  cent,  grade,  and  then  to  36 
inches,  taking  its  final  plunge  down  a  steep  incline. 
Concrete  anchorages  are  distributed  along  the  pipe 
line  location,  and  its  terminal  consists  of  a  concrete 
bulkhead  where  it  is  separated  into  two  24  inch  feeder 
pipes,  each  leading  to  a  separate  turbine  in  the  power 
stat  ion. 

The  power  hou.se  is  of  concreU'  and  steel  frame.  40 
i)y  .')0  feet;  the  tail  race  is  a  concrete-steel  flume. 

The  e(|uipinenf  consists  of  two  Swiss  wheels  of  the 
volute  type:  geiu^rators  are  coupled  to  the  turbine 
shafts.  The  higlily  refined  turbine  installation  pre- 
sents many  interesting  featui^es  of  controlling  the 
water  and  governing  the  output.  The  capacity  of  the 
plant  is  2.500  electrical  horse-power,  all  of  which  is 
transmitted  at  a  pressure  of  13,000  volts  on  the  single 
current  three  phase  line,  to  Owen  Sound,  Out..  38 
miles  distant,  where  it  is  sold  to  cement  plants,  in- 
dustrial shops,  shipyards,  and  for  lishting.  the  rates 
being  from  $35  per  hourse-power  up. — Engineering 
Magazine.  New  York. 
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Electric  Distribution  Systems 


In  a  paper  read  before  the  Couvention  of  the  Iowa 
Electrical  Association,  Prof.  A.  H.  Ford,  of  the  State 
University  of  Iowa,  discussed  the  selection  and  design 
of  a  distributing  system  from  the  standpoint  of  cost 
and  operating  characteristics.  The  first  part  of  the 
paper  deals  with  the  general  principles  of  line  loss 
as  related  to  voltage,  resistance,  inductance  and  the 
effect  on  regulation,  and  the  various  systems  of  dis- 
tribution are  then  taken  up. 

The  systems  in  use  at  present  are  the  two  and  three 
wire  for  direct  currents  and  single  phase  alternating 
currents,  and  three  and  four  wire,  for  two  phase  and 
three  phase  alternating  currents.  These  systems  may 
be  designed  from  either  of  two  standpoints — the 
maximum  potential  which  exists  between  any  two 
conductors  or  the  minimiim  potential  which  can  be 
obtained  from  the  system.  The  maximum  allowable 
potential  is  determined  by  the  insulation  of  the  line, 
which  presents  no  great  difficulties  if  the  potential 
is  not  over  5,000  volts.  The  minimum  potential  ob- 
tainable from  the  system  is  determined  by  the  maxi- 
mum potential  for  which  receiving  devices  e.m  bo 
built,  which  is  about  2,200  volts  for  small  transform- 
ers and  230  volts  for  ineandescerit  lamps.  The  condi- 
tions of  economy  demand,  therefore,  that  the  line 
potential  shall  approach  as  near  as  possible  to  5,000 
volts  and  still  be  able  to  get  the  lower  potential  re- 
quired by  the  receiving  devices  The  line  connections 
and  relative  weight  of  conductors  for  equal  loss  of 
power  on  the  basis  of  equal  maximum  potentials  and 
equal  minimum  potentials  are  shown  in  the  accom- 
panying table. 

The  relative  weight  of  eondu!'tors  for  t!i(^  same 
maximum  potential  is  given  merely  to  show  tlie  dif- 
ference in  the  results  obtained  by  the  two  methods 
of  calculation  ;  for  the  limitation  of  receiver  poten- 
tial always  keeps  the  maximum  potential  1)elow  that 
for  which  it  is  possible  to  insulate  the  lint-,  no  mat- 
ter which  of  these  systems  is  chosen. 

In  this  table  the  value  50  under  the  niaxinnim 
potential  for  the  two  wire  system  refers  to  dif ( ct  cur- 
rent operation.  It  will  be  recalled  that  for  the  same 
effective  value  of  e.  m.  f.  the  maximum  alternating 
voltage  is  V  2  times  the  direct,  and  hence  on  the 
basis  of  the  maximum  e.  m.  f.  only  50  per  cent,  as 
much  copper  will  be  reqiiired  for  the  latter  as  for  tli-^ 
former. 

Single  Phase  Alternating  Current  and  T)ti;ec!t 
Current  Systems. 

The  great  economy  in  conductors  leads  one  to  use 
the  three  wire  system  instead  of  the  two  wire  system 
for  low  potential  circuits  except  where  a  very  small 
amount  of  power  is  to  be  transmitted,  or  the  receiver 
potential  is  greater  than  250  volts.  The  distance  to 
which  power  can  be  transmitted  V\nth  the  same  loss, 
receiver  potential  and  weight  of  conduct-^r.  is  in- 
creased 63  per  cent,  by  the  use  of  a  three  wire  sys- 
tem with  the  neutral  of  the  same  size  as  the  outside 
conductors.  The  increased  distance  to  which  power 
can  be  transmitted  from  a  transformer  with  a  three 
wire  secondary  as  compared  with  one  having  a  two 


wire  secondary  and  the  same  receiver  potential,  fre- 
quently makes  it  possible  to  connect  all  the  custom- 
ers in  a  couple  of  blocks,  in  a  residence  district,  to 
one  transformer,  with  a  reduction  in  the  transformer 
capacity  to  less  than  half  what  it  would  be  if  each 
customer  were  supplied  with  a  separate  transformer. 
This  statement  has  been  made  so  often  that  it  may 
seem  unnecessary  to  some ;  but  it  is  not  uncommon 
at  the  present  day  to  see  several  small  tran«formers 
placed  within  a  couple  of  hundred  feet.  It  is  advis- 
able to  interconnect  the  secondary  circuits  of  adja- 
cent transformers  so  that  they  will  aid  e;ich  other 
when  the  maximum  load  does  not  come  on  both  at 
the  same  time.  When  that  is  done  the  socondary  of 
each  transformer  should  be  fused. 

The  same  theoretical  considerations  would  lead  one 
to  use  the  three  wire  system  on  the  primary  cir- 
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cuits  also;  but  it  is  not  done  on  account  of  the  extra 
complication  which  it  would  requii'C  at  the  power 
station,  the  same  result  being  more  easily  accomp- 
lished by  running  the  two  wire  system  at  a  higher 
potential.  When  the  line  potential  is  2,300  volts  the 
size  of  many  of  the  conductors  is  determined,  not  by 
electrical  considerations,  but  by  the  strength  o£  the 
wire,  it  not  being  advisable  to  use  wire  sm;iller  than 
No.  8  gauge. 

The  low  potential  at  which  direct  current  circuits 
must  be  run  limits  their  use  to  districts  Vvherc  the 
load  is  very  much  concentrated. 

It  is  desirable  that  the  load  be  equally  divided  be- 
tween the  two  sides  of  the  system  at  all  times,  for 
the  regulation  of  each  side  is  dependent  on  the  load 
on  the  other.  If  the  two  sides  were  equally  loaded 
and  the  load  should  be  thrown  off  one  side,  the  poten- 
tial on  the  other  side  would  fall  an  amount  equal  to 
the  difference  between  the  generator  potential  and 
the  receiver  potential  when  the  load  was  equal  on  the 
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two  sides,  ami  rise  twice  this  amount  on  the  side  from 
which  the  load  was  removed.  The  load  is  usually 
kept  balanced  within  10  per  cent.,  which  is  accomp- 
lislied  by  wiring  each  customer's  premises  on  the 
three  wire  system  and  distributing  the  load  as  equally 
as  possible. 

Two  Ph.\se  Alternating  Current  Systems. 

The  two  pha.se  four  wire  .system  may  be  regarded 
as  two  single  phase  two  wire  systems,  as  far  as  the 
lighting  load  is  concerned,  two  phase  feeders  being 
required  only  where  it  is  desirable  to  operate  poly- 
phase motors.  The  lighting  feeders  are  frequently 
run  from  the  power  station  as  entirely  independent 
single  phase  circuits.  The  circuits  will  be  dependent 
upon  each  other  to  the  same  extent  as  if  run  from  a 
single  phase  system,  this  dependence  of  their  regula- 
tion depending  on  the  regulation  of  the  generators. 

The  three  wire  system  requires  much  less  weight  of 
conductor,  but  this  saving  is  at  the  expense  of  the 
regulation,  which  is  dependent  on  the  drop  in  the 
common  conductor  in  much  the  same  way  that  the 
regulation  of  a  single  phase  three  wire  system  is  de- 
pendent on  the  drop  in  the  neutral.  The  dependence 
is  greater  in  tliis  case  for  the  current  in  the  common 
conductor  is  1.41  times  that  in  each  of  the  outsides 
when  the  load  is  balaTiced,  instead  of  being  zero,  as 
is  the  case  in  the  single  phase  system.  A  considerable 
saving  can  be  effected  by  running  the  three  wire 
feeders  to  the  centre  of  the  distribution  and  running 
single  phase  feeders  from  there.  The  three  wire  .sys- 
tem also  unbalances  the  mechanical  load  on  the  cross 
arms  unle.ss  a  six-pin  arm  is  u.sed,  each  arm  carrying 
two  circuits  of  the  same  size,  with  the  common  con- 
ductor of  the  odd  circuit  mounted  on  the  top  of  the 
pole. 

No  matter  which  two  phase  system  is  used,  it  is 
advisable  to  have  the  load  balanced  between  the  two 
phases  at  all  times.  This  requires  that  care  ])e  used 
in  connecting  supply  circuits  so  as  to  get  customers 
of  the  same  class  balanced  on  the  two  phases. 

Three  Phase  Alternating  Curkknt  Svstkms. 

The  three  phase  three  wire  system  requires  prac- 
tically the  same  weight  of  conductor  as  the  two  pliase 
three  wire  system  and  with  a  corresponding  depend- 
ence of  the  regulation  of  the  potential  of  each  phase 
on  the  load  on  the  other  phases,  the  dependence  be- 
ing greater  in  this  ease.  The  problem  of  balancing 
the  Iqad  is  greater,  as  it  must  be  balanced  among 
three  phases.  It  is  not  necessary  to  carry  more  than 
two  conductors  to  places  where  there  are  no  poly- 
phase motors. 

The  three  phase  four  wire  system  makes  use  of  a 
neutral  conductor  which  .serves  the  same  purpose  as 
the  neutral  of  the  single  phase  system  and  carries  no 
current  as  long  as  the  load  is  balanced  among  tlie 
pha.ses.  The  line  potential  is  1.7.3  times  that  of  the 
three  wire  system,  which  accounts  for  the  decrease 
in  the  weiglit  of  the  conductors.  Tt  is  the  cheapest 
system  to  install  of  tho.se  given,  aiul  is  largely  used 
in  factories  where  the  load  consists  princally  of  poly- 
])hase  motors,  for.  by  using  11. volt  lamps  and  200 
volt  motors,  the  advantages  of  a  higli  motor  potential 
can  be  obtained  without  flu^  use  of  transformers  for 
the  lamp  load.  Tu  some  cases  2.30  volt  lamps  are  used 
with  400  volt  motors,  for  the  saving  in  tlu>  cost  of 


the  conductor  system  more  than  makes  up  for  the 
lower  efificiency  of  the  lamps.  The  .same  system  may 
be  used  for  the  primary  distribution  circuits  without 
introducing  much  more  complication  than  the  three 
wire  system  requires. 

As  a  motor  load  is  very  desirable,  it  is  necessary 
to  discuss  tlie  various  distribution  systems  with  re- 
ference to  their  availability  for  such  loads.  The 
direct  current  motor  is  the  only  one  which  can  be 
run  satisfactorily  as  a  variable  speed  machine,  and, 
therefore,  is  an  absolute  essential  for  much  motor 
work.  The  possibilities  of  developing  a  motor  load 
of  this  kind  are  so  great  in  many  places  as  to  deter- 
mine the  choice  of  a  direct  current  three  wire  system 
at  a  great  increase  in  the  cost  of  the  distribution 
sy.stem  over  that  for  an  alternating  current  sy.stem. 
Where  such  an  expense  is  not  warranted  by  the  motor 
load  alone,  it  may  be,  by  giving  the  po.ssibility  of 
installing  .storage  batteries  to  act  as  insurance  against 
shut-down  and  help  the  generators  out  on  the  peak 
load. 

Where  storage  batteries  are  to  be  utilized,  it  is 
advisable  to  put  them  at  the  sub-centres  of  distribu- 
tion and  not  at  the  power  station.  The  use  of  the 
storage  battery  as  a  means  for  improving  the  regula- 
tion and  reducing  the  cost  of  the  di.stributing  .system 
has  been  much  neglected  except  by  the  largest  sta- 
tions. Where  the  installation  of  a  2-30  volt  three  wire 
system  is  not  warranted,  a  direct  current  motor  load 
may  be  obtained  by  the  use  of  a  500  volt  circuit  for 
power  purposes  only.  This  requires  the  use  of  special 
machinery  in  the  station  and  a  special  distributing 
system,  and  this  is  not  often  resorted  to.  Where  a 
motor  load  can  be  developed  in  a  small  district  some 
distance  from  the  power  station,  it  may  be  advisable 
to  install  a  motor  generator  set,  if  arrangements  can 
be  made  for  its  care  by  some  customer  who  operates 
a  hirge  number  of  motors  and  on  which  premises  it 
is  located. 

Where  alternating  current  generators  are  used  it 
is  advisable  to  use  polypha.se  machines  on  account  of 
tlicir  greater  output  per  unit  cost  and  the  possibility 
of  i-uiiiiing  hu-ge  motors  from  llicin.  Self-starting 
siMgi(>  phase  motors  are  l)uilt  as  large  as  2")  horse- 
power, l)ut  they  take  such  a  large  starting  current 
that  their  starting  has  a  very  detrimental  effect  on 
the  regulation  of  the  line:  it  is,  therefore,  not  advis- 
able to  use  them  in  sizes  larger  than  10  horse-power. 
Induction  motors  are  very  satisfactory  as  long  as 
varial)le  speed  is  not  required. 

Two  ]ihase  distributing  systems  liave  an  advantage 
over  tliree  pliase  systems  in  that  the  load  is  required 
to  be  balanced  lietween  two  pha.ses  instead  of  among 
three.  This  balancing  does  not  have  to  be  done  verv 
accurately  if  each  phase  of  every  feeder  is  provided 
with  a  potential  regulator,  and  this  not  a  point  of 
great  moment.  Tiiree  phase  motors  require  three 
service  wires  and  three  transformers,  while  two  phase 
motors  require  four  service  wires  and  two  transform- 
ers. It  is  possible  to  run  three  phase  motors  from 
two  transformers,  but  this  is  not  done  except  for  very 
small  motors  on  account  of  requiring  the  installation 
of  transformers  of  twice  the  capacity  of  each  of  the 
thre«  transformers.  The  total  transformer  capacity 
will,  therefore,  be  1.33  times  what  it  would  be  where 
tlitii'  I ran.sformers  are  u.sed  for  each  motor.  There 
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is  practically  no  difference  in  the  electrical  charac- 
teristics, such  as  efficiency,  torque,  slip,  etc.,  of  two 
and  three  phase  motors. 

The  three  phase  four  wire  system  requires  the  least 
weight  of  conductor  and  has  the  highest  potential 
between  conductors ;  this  is  somewhat  of  a  disadvant- 
age, for  it  is  almost  a  necessity  to  work  on  the  dis- 
tributing system  while  it  is  alive.  This  system  re- 
quires special  generators  and  oil  switches  at  the  power 
station  when  the  potential  is  2,300  volts.  The  genera- 
tors are  special  only  as  to  the  potential,  which  must 
be  4,000  volts,  and  an  -extra  conductor  connecting  to 
the  centre  of  the  Y-connected  armature. 

The  writer  is  of  the  opinion  that  when  the  load  is 
concentrated  within  approximately  half  a  mile  of  the 
station  and  there  is  the  possibility  of  a  considerable 
variable  speed  motor  load  being  developed,  it  is  ad- 
visable to  install  a  direct  current  three  wire  system 
with  a  potential  of  115  volts  on  each  side.  By  increas- 
ing the  potential  to  230  volts,  a  great  saving  in  con- 
ductors is  accomplished,  but  this  is  offset  by  lower 
lamp  efficiency  and  increased  trouble  with  cut-outs, 
switches,  etc.,  on  customers'  premises.  When  the  load 
is  scattered,  a  polyphase  system  should  be  installed 
— two  phase  four  wire' for  plants  under  1,500  kw. 
capacity  and  three  phase  four  wire  for  plants  larger 
than  this.  The  transformer  potential  is  preferably 
2,200  volts  primary,  with  a  three  wire  secondary  hav- 
ing 110  volts  on  each  side.  The  secondaries  of  all 
lighting  transformers  on  each  phase  and  feeder  should 
be  interconnected  where  it  can  be  done  without  ex- 
tending the  circuit  more  than  200  feet.  Separate 
transformers  should  be  used  for  the  motor  load, 
though  each  motor  need  not  under  every  condition  be 
supplied  with  a  separate  set  of  transformers. 

AN  INTERVIEW  WITH  MR.  FREDERIC 
NICHOLLS. 

"The  general  feeling  among  Britisli  investors  is 
very  favorable  to  Canadian  enterprises  in  view  of 
the  fact  that  their  own  home  railway  and  South 
African  securities,  which  have  been  their  favorite 
investment  heretofore,  are  receiving  but  scant  atten- 
tion at  the .  present  time. ' '  Thus  Mr.  Frederic 
NichoUs,  general  manager  of  the  Canadian  General 
Electric  Company,  and  vice-president  of  the  Electri- 
cal Development  Company,  summed  up  the  situation 
when  seen,  by  "The  Globe"  on  his  recent  arrival 
from  London. 

"Of  course,"  Mr.  NichoUs  continued,  "Canada  is 
becoming  more  widely  known,  and,  apart  from  any 
political  aspect  of  the  situation,  the  mere  fact  of  the 
presence  of  Sir  Wilfrid  Laurier  and  the  Canadian 
Ministers  in  England  at  the  Imperial  Conferences 
from  time  to  time  is  bound  to  have  the  effect  of 
creating  a  better  understanding  of  Canada's  present 
and  future  prospects." 

Mr.  NichoUs  stated  that  while  in  England  financial 
arrangements  had  been  made,  satisfactory  to  the  com- 
pany, which  enables  them  to  complete  their  plans 
and  be  in  a  position  to  take  care  of  the  business  now 
offering.  "We  are  now  in  a  position  to  complete  the 
development  of  60.000  horse-power.  Avhich  will  pro- 
vide for  the  immediate  requirements  of  our  custom- 
ers." he  added. 

Touching    upon    the    hydro-electric  problems  of 


Europe,  Mr.  NichoUs   said   there   were     few  water 
powers  of  moment  on  that  continent,  which  precluded 
any  great  engineering  undertakings  in  this  direction. 
The  company  with  whom  they  had  recently  formed 
an  alliance  have  had  their  engineers  to  Victoria  Falls 
in  South  Africa  to  make  a  study  of  the  development 
and  transmission  plans,  which  wiU  ultimately  be  of 
more  importance  than  at  Niagara.    But  while  in 
Europe  and  Asia  there  are  few  water  powers,  and 
these  are  very  widely  scattered,  no  country  in  the 
world  has  such  water  powers  as  Canada.    In  explain- 
ing the  situation  to  a  London  editor,  Mr.  NichoUs  re- 
cently said:— "See  how  magnificently  our  Canadian 
cities  are  situated  as  regards  water  powers  and  elec- 
trical supply.    Starting  from  the  east,  we  have  Que- 
bec supplied  with  power  developed  from  several  large 
waterfalls.   Montreal  is  supplied  by  power  developed 
at  Shawinigan  and  Chambly.    Ottawa  is  supplied 
from  the  falls  there.    Toronto,  Hamilton  and  other 
Ontario  towns  are  supplied  by  power  radiating  from 
Niagara  Falls.    Port  Arthur  is  supplied  by  power 
developed  on  the  Kaministiquia  River.   Winnipeg  by 
power  developed  on  the  Lac  du  Bonnet,  and  Calgary 
from  the  Bow  .River.    Vancouver  and  Victoria,  on 
the  Pacific  coast,  are  supplied  by  hydraulic  develop- 
ments in  close  proximity  to  each  city.    Such  a  state 
of  things  is  unique;  it  shows  that  every  large  city  in 
the  Dominion — across  a  continent  of  3,500  miles — is 
now  absolutely  independent  of  coal  supply  for  the 
production  of  its  light,  heat  or  power." 


TRADE  NOTES. 

The  Montreal  General  Hospital  have  placed  an  order  witli 
tlie  Eobb  Engineering  Company  for  two  150  horse-power  72 
inch  X  20  foot  return  tubular  boilers. 

W.  P.  McNeil  &  Company,  New  Glasgow,  N.S.,  have  re- 
cently ordered  from  the  Eobb  Engineering  Company  a  150 
horse-power  Eobb-Mumford  boiler  with  steel  case. 

The.  A  ..J.  Burton  Saw  Works'  of  Vancouver  have  recently 
increased  their  power  by  the  installation  of  a  50  horse-power 
2,000  volt  inductor  motor  of  Westinghouse' manufacture. 

The  Electric  Turpentine  Company,  of  Vancouver,  have  re- 
cently ordered  a  Westinghouse  switchboard,  fully  equipped 
with  circuit  breakers  and  instrume.rits  to  be  used  on  their 
plant  now  under  construction. 

The  Centre  Star  Mining  Company,  Eossland,  has  purchased 
a  600  horse-power  synchronous  motor  for  operating  an  air 
compressor  from  the  Westinghouse  Company.  The  order  in- 
cluded all  the  necessary  switchboards  and  controllers. 

The  Canadian,  Eand  Drill  Company,  Sherbrooke,  P.Q.,  have 
ordered  from  the  Eobb  Engineering  Company  one  11  inch 
and  16  inch  x  14  inch  Eobb-Armstrong  tandem  compound 
engine,  arranged  for  direct  connection  to  a  75  kw.  genera- 
tor. 

The  Westinghouse  Company,  through  their  Vancouver  office, 
are  furnishing  the  Vancouver  Ice  &  Cold  Storage  Company 
with  a  100  horse-power  motor  for  operating  their  ice  machine; 
also  a  50  horse-power  motor  to  the  British  Columbia  Market 
Company  for  their  cold  storage  plant,  and  a  motor  to  Porter 
&  Sons  for  their  cold  storage  plant. 

The  Eobb  Engineering  Company,  Amherst,  N.S.,  have  re- 
cently received  the  following  orders: — One  80  horse-power 
Eobb-Armstrong  engine  for  N.  &  M.  Smith,  Halifax,  N.S. ; 
one  125  horse-power  Eobb-Armstrong  engine  for  the  Columbia 
Eiver  Lumber  Company,  Golden,  B.C.;  one  80  horse-power 
Eobb-Armstrong  engine,  arranged  for  direct  connection  to  50 
kw.  generator,  for  the  Temiskaming  &  Northern  Ontario  Eail- 
way;  one  80  horse-power  Eobb-Armstrong  engine,  from  Cana- 
dian General  Electric  Company,  for  the  Canadian  Pacific 
Eailvvay;  one  100  horse-power  Eobb-Armstrong  engine  for  the 
Canadian  Westinghoiise  Company,  Hamilton,  Ont. 
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THE  ELECTRICAL  CONVENTION  AND 
EXHIBITION. 

All  siiriis  poiiil  to  ii  very  hu'frc  s;;itli('rin^  of  the 
elect  ricjil  fr;iteniit y  in  .^^^n1t•eal  during  the  first  two 
weeks  oT  Sei)teiiiliei-.  'I'lic  i^lectricfil  Exhibition  which 
is  to  he  held  hy  tile  (';m;idi;iri  Pjloctrical  Exhibition 
( 'oMipjiiiy  will  open  in  Ihe  Onvernnient  Drill  Hall, 
(!raig  stnvt,  on  M(ind;iy.  Septeinher  2nd  mikI  eon- 
tinne  I'lir  two  weeks.  A  lar<re  nnniher-  ol'  niainirae- 
tiirin^'  and  snpply  (irins  have  ali'cady  contracted  Tor 
si)a('e  and  there  promises  to  be  an  exhibit  of  (dcctrioal 
apj)aratns  which  will  l)e  most  interesting  and  itistruc- 
tive.  Mr.  i\  S.  Kelsch  has  nndertaken  the  manage- 
ment of  the  F]xhil)ition.  whicli  ensnres  its  success. 

The  annual  convention  of  the  ('anadian  Electrical 
Association  will  he  held  in  the  rooms  of  the  Cana- 
dian Society  of  Civil  Kngineers,  Dorchester  street, 
Wednesday.  Thursday  and  Friday,  Septend)er  11  th. 


CEMENT  INSULATED  TROLLEY 
HANGERS. 

S.  II.  Anderson,  chief  electrician  of  the  Pacific  Elec- 
tric Railway,  Los  Angeles.  Cal.,  has  been  experiment- 
ing with  a  novel  type  of  insulated  hanger  for  trolley 
cr)nstniction.  The  variation  from  the  present  type  of 
hanger  consists  in  the  use  of  Portland  cement  as  an 
insulating  compound.  The  outside  or  she'l  f)f  the  new 
type  of  hanger  will  not  differ  from  the  design  now 
generally  adoi)ted.  The  interior  stud,  however,  which 
supports  the  ear  will  be  made  in  a  die  in  the  form  of 
a  spool  with  the  threaded  portion  as  an  extension  froiii 
the  face  of  one  end.  This  spool-shaped  piece  will  be 
centred  in  the  shell  and  the  interior  of  the  shell  then 
be  filled  with  Portland  cement.  Insulation  w-'l  U' 
provided  by  covering  the  stud  with  two  or  three  coats 
of  enamel  baked  on  so  that  it  will  be  unaffected  by 
water.    The  ceinerd  which  will  rei)lace  the  usual  in- 


GOVERNMENT   DRILL  HaLL,   CrAIO  StREET,   MONTREAL,   WHERE  THE  EleCTRRAL 

Exhibition  will  be  Held  September  2  to  14,  1907. 


12tli  and  l:Uh.  A  iiuinlx'r  of  interesting  papers  have 
alri'ady  been  arranged  for.  ^Mr.  R.  Wil.son,  super- 
intendent of  the  .Montreal  Light  Tleat  &  Power  Com- 
pany, will  |)resent  a  i)aper  on  the  very  interesting 
subject.  "How  to  Increase'  the  Load  Factor,"  and 
Mr.  M.  A.  Sr.mniett.  of  the  same  company,  will  dis- 
cuss .some  of  the  difficulties  encountered  in  operating 
alternating  current  systems.  Other  e<|ually  interest- 
ing papers  will  l>e  siii)mitte(|  on  "  Kra/il  lc(>."  "\ew 
and  Old  Type  Incandescent  Lamps."  "The  .\ernst 
Lamp."  "Electric  Heating  and  ('ooking  .\pplianc(>s, " 
etc.  There  will  also  be  a  splendid  progi'anune  of  en- 
tertaiiniient .  and  a  visit  to  Montreal  during  the  early 
])art  of  S(>ptember  is  bound  to  be  one  of  pleasure  and 
profit  to  all  elei'trical  men. 

Rememhei-  the  date  of  the  Canadian  Electrical  .\s- 
sociation  Convention.  September  11th,  LJth  and  LMh, 
and  let  us  have  a  record  attendance. 


sidating  material  will  therefore  not  be  called  up  :n 
to  act  as  a  ditdectric.  but  only  to  perform  the  mechani- 
cal duty  of  retaining  the  hanger  bolt  in  the  position 
in  the  centre  of  the  shell.  It  is  expected  that  this 
method  of  consruction  will  effect  a  saving  in  first  cost. 


Tlic  construction  of  a  ."iO-niiio  toleplionc  line  for  tlio  pri- 
vatp  use  of  the  Grand  Trunk  Pacific  Railway  connecting  Prince 
Kuport  and  .\berdeen  was  completed  last  month. 

Mr.  Robert  Peake,  who  recently  left  St.  .lolui.  N.B..  to 
accept  an  important  position  with  the  C.  P.  Telegraph  t'oin- 
|iany  at  North  Bay,  is  one  of  the  best  known  telegraph  men 
in  Eastern  Canada,  having  been  in  the  service  of  the  Western 
Union  Telegraph  Company  for  the  last  23  years.  He  has 
been  connecteil  with  the  St.  John  office,  in  charge  of  the  elec- 
trical equipment,  and  to  his  untiring  efforts  and  ability  is 
largely  due  the  etticient  service  rendered  by  the  Western  Union 
Company  throughout  that  section  of  the  country.  Before  leav- 
ing Mr.  Peake  was  waited  on  by  the  staff  and  presented  with 
an  address  and  a  handsome  travelling  bag. 
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THE  SERVICE  UNIT  SYSTEM  OF 
CHARGING. 

A  question  vvliifh  liiis  botlicred  tho  cfiitral  station 
IKMtple  alonp:  tho  line  of  rates  is  how  to  differentiate 
between  different  customers.  Jf  the  coTnpany  is 
legally  allowed  to  make  different  rates  to  different 
customers,  under  different  conditions,  how  shall  that 
be  accomplished,  so  that  all  customers  can  get  the 
right  rate? 

We  have  in  our 'plant  one  scale  of  rates  for  all 
customers,  from  one  light  to  1,000  lights,  from  $1  a 
inonlh  to  .$()()()  or  $H00  a  month.  When  a  customer 
gets  out  of  one  chuss  and  goes  into  another,  he  gets  the 
benefit  of  it  without  any  special  agreement.  It  is 
not  entirely  on  the  plan  of  charging  a  certain  rate  for 
the  first  hour's  use  and  another  rate  for  the  second 
hour's  use  per  day.  but  it  provides  for  something 
which  that  method  do(!S  not  provide  for.  Our  rate 
goes  farther  and  provides  for  the  large  as  well  as  the 
small  customer,  at  tlie  .same  tinu!  providing  for  the 
short  hour  customer. 

Instead  of  using  one  hour  per  day,  or  two  hours 
per  day,  as  the  basis  of  the  sliding  scale,  what  we  call 
a  service  unit  is  used  as  the  basis.  That  service  unit 
is  composed  of  two  factors,  first,  a  certain  number  of 
hours'  use,  and  second,  a  definite  fixed  amount  of 
kilowatt  hours,  supplied  to  all  customers  alike. 

For  instance,  five  hours'  use  of  the  capacity  de- 
mand, plus  six  kilowatt  hours,  is  the  basis  of  the  slid- 
ing scale.  The  first  five  hours  plus  six  kilowatt 
hours  in  our  rate  is  charged  at  the  initial  rate,  the 
maxinuim  rate  ;  the  second  five  hours,  plus  six  kilowatt 
hours,  or  the  second  service,  at  the  second  rate;  the 
next  five  hours,  plus  six  kilowatt  hours'  consumption, 
at  the  third  rate,  etc. 

We  find  that  that  takes  care  of  all  classes  of  cus- 
tomers, with  the  curve  of  rates  very  closely  approxi- 
mating our  cost  curve  for  the  different  classes  of  ser- 
vice. The  plan  can  be  varied,  of  course,  by  changing 
the  figures  for  these  various  points,  or  for  the  num- 
ber of  hours'  use.  and  the  number  of  services  to  be 
charged  at  a  certain  rate. 

As  an  illustration,  our  rate  is  16  2-3  cents  per  kilo- 
watt hour  for  the  first  service  rate  (first  five  hours' 
use  of  the  ca]>a('ity  plus  six  kilowatt  hours").  The 
second  is  15  cents;  the  third,  10  cents;  the  next  10 
service  units  are  three  cents,  and  all  beyond  13  ser- 
vice units  are  one  cent  ])er  kilowatt  hour.  The  one 
cent  rate  is  only  the  consumption  after  all  the  fixed 
costs  are  taken  care  of  by  tlie  higher  rates,  with  any 
additions  which  entail  additional  costs  on  the  com- 
pany. 

It  seems  to  me  that  some  of  the  central  station 
rate  problems  can  be  solved  along  this  line. 

Ther(>  is  some  objection  to  rates  of  this  kind  on 
account  of  the  comiilication.  Customers  do  not  \ui- 
derstand  either  the  justification  for  a  rate  of  the  kind 
or  the  rate  itself.  The  ditfictdty  is.  if  you  make  a 
rate  that  the  customer  can  und(>rstand.  then  he  can- 
not figure  it  out;  if  you  make  it  so  that  he  can  figure 
it  out.  he  cannot  luulerstand  it.  That  is.  if  you  put 
it  on  a  basis  where  he  can  uiulerstand  the  meaning  of 
(h(>  terms,  then  he  raniKit  .iiM'ly  it  to  the  different 
classes  of  load.  We  have  Ikhmi  reasonably  successfiil 
with  this  class  of  rates,  and  have  overcome  not  only 
our  difficulties  in  rate  schedules,  but  largely  the  legal 
objections  also. 


MARSHALL  FIELD  &  COMPANY  ADOPT 
NERNST  LAMPS. 

The  largest  contract  ever  placed  for  lamps  for 
store  lighting  has  ju.st  been  awarded  by  Mes.srs.  Mar- 
shall Field  &  Company,  of  Chicago,  to  the  Nemst 
Lamp  Company  of  Pittsburgh.  It  calls  for  12,000 
glower  units  for  immediate  delivery.  The  store  wiU 
be  equipped  a  section  at  a  time,  and  on  account  of 
tlie  vastne.ss  of  the  undertaking  the  complete  instal- 
lation will  perhaps  not  be  in  operation  until  well  into 
the  fall. 

Perhaps  no  store  in  the  whole  world  is  better  or 
more  favorably  known  than  the  great  merchandising 
establishment  of  ^Marshall  Field  &  Company,  but  only 
those  who  have  had  the  opportunity  and  time  to 
walk  leisurely  over  its  thirty-eight  acres  of  floor 
space  and  view  its  wonderful  displays  of  merchan- 
dise, collected  from  all  sections  of  the  world,  are  able 
to  appreciate  its  magnitude.  The  store  has  a  front- 
age on  State  street  of  385  feet  and  covers  almost  the 
entire  block  bounded  by  State,  Washington  and  Ran- 
dolph streets  and  Wabash  avenue.  The  average  num- 
ber of  employes  is  9,000. 

For  some  time  the  rebuilding  of  a  large  portion  of 
the  store  has  been  in  progress,  and  in  order  to  have 
the  entire  property  in  keeping  with  these  improve- 
ments it  was  determined  to  install  a  new  lighting 
system  throughout. 

Any  change  in  the  equipment  of  such  a  vast  store 
necessarily  involves  too  great  an  expenditure  to  war- 
rant the  adoption  of  any  system  until  thoroughly 
tried  out,  and  so,  at  great  expense,  various  modern 
systems  of  store  illumination  were  installed  in  differ- 
ent sections  of  the  store  and  put  to  an  exhaustive 
test  before  a  decision  was  reached.  In  having  been 
chosen  as  best  suited  to  the  various  requirements  of 
this  great  store,  the  Nernst  system  has  received  as 
high  a  mark  of  commendation  as  it  would  be  possible 
to  bestow. 

Recognizing  the  importance  of  having  a  lighting 
system  that  would  be  in  keeping  with  the  architec- 
tural features  and  the  general  tone  of  the  store,  that 
would  be  agreeable  and  pleasing  to  the  eyes  of  the 
customers  and  show  np  fine  textures  and  delicate 
tints  in  their  true  values  and  at  the  same  time  be 
flexible  enough  to  admit  of  a  iiniform  value  through- 
out, Marshall  Field  &  Company  in  trying  out  the 
various  systems  subjected  them  to  perhaps  the  longest 
and  most  exhaustive  test  ever  made. 

The  thirteen  floors  to  be  lighted  vary  in  ceiling 
height  from  14  to  19  1-2  feet.  Two  and  three  glower 
lamps  suspended  on  specially  designed  chain  pend- 
ants hanging  from  three  to  five  feet  from  the  ceiling 
— according  to  height— will  be  used.  The  fixtures 
are  i>articularly  appropriate  in  design,  and  the  light- 
ing units  will  add  materially  to  the  appearance  of 
the  store. 

Incandescent  lamps  to  the  number  of  more  than 
40.000.  in  low  hanging  fixtures,  were  formerly  u.sed. 
The  current  is  supplied  by  the  Chicago  Edison  Com- 
pany. ]\Ies.srs.  D.  H.  Burnam  &  Company  are  the 
architects  in  charge  of  the  new  building  construction, 
luiw  practically  completed.  The  new  lighting  .system 
will  be  installed  under  the  direction  of  Mr.  F.  J. 
Pearson,  electrical  engineer  for  Marshall  Field  & 
Company. 
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REINFORCED  CONCRETE  TROLLEY 
ARCHES. 

E.  Darrow,  general  manager  and  chief  engineer  of 
the  Toledo  &  Indiana  Railway,  Toledo,  Ohio,  has  de- 
veloped an  original  idea  for  catenary  direct  current 
trolley  suspension,  consisting  of  reinforced  concrete 
arches  instead  of  the  ordinary  wood  or  iron  poles. 
This  new  construction,  which  is  illustrated  in  the 
accompanying  engravings  from  sketches  furnished 
by  Mr.  Darrow,  will  be  adopted  on  the  company's 
extension  from  Bryan,  Ohio,  to  Waterloo,  Ind ,  and 
will  probably  be  used  to  replace  the  present  wooden 


u       u  u 

Concrete  Trolley  Arches— Details. 

pole  construction  on  the  original  line  from  Toledo  to 
Bryan  as  the  pole  construction  requires  renewal. 

The  arches  will  be  set  9  feet  in  the  ground  and  will 
extend  40  feet  above  the  ground.  They  will  be  12 
inches  square  at  the  base  and  taper  to  9  inches  at  the 
top.  The  vertical  columns  will  be  reinforced  by 
eight  and  the  bent  by  seven  3-8  inch  steel  bars,  ar- 
ranged as  shown  in  the  drawing.  Midway  between 
the  arches,  which  will  be  spaced  650  feet  apart,  will 
be  placed  two  concrete  poles  to  support  the  3-8  inch 
bridle  guys,  which  are  anchored  to  steel  eye-bolts  in 
the  concrete.  The  trolley  will  be  also  braced  by 
bridle  guys  and  sway  braces  anchored  to  the  sides  of 


:  MONTREAL  LIGHT,  HEAT  AND  POWER 
COMPANY. 

The  annual  statement  of  the  Montreal  Light,  Heat 
&  Power  Company,  issued  last  month,  makes  a  very 
satisfactory  showing.  The  report  of  the  president, 
Mr.  H.  S.  Holt,  is  given  in  part  below: 

"The  gross  earnings  for  the  year  amounted  to  $3,- 
453,490.34,  and  the  net  profits,  after  providing  for 
fixed  charges,  interest,  etc.,  to  $1,440,582.06,  being  an 
increase  over  the  previous  year  of  $267,387.60  gross 
and  $162,095.75  net.  The  increase  in  both  the  gross 
and  net  earnings  is  considered  satisfactory,  more 
especially  the  latter,  in  view  of  the  continued  increas- 
ed cost  of  material  and  labor. 

"There  have  been  declared  out  of  the  year's  net 
profits  four  quarterly  dividends  of  one  and  one-quar- 
ter per  cent,  each,  amounting  to  $850,000.00,  leaving 
a  balance  of  $590,582.06,  which  added  to  the  surplus 
of  $901,158.32  brought  forward  from  last  year,  brings 
the  surplus  to  $1,491,740.18,  out  of  which  appropria- 
tions have  been  made  to  the  amount  of  $386,892.25,  as 
follows  : — Depreciation,  renewals,  etc.,  $255,000.00 ; 
insurance  fund,  $56,892.35 ;  contingent  account,  $50,- 
000.00;  suspense  account,  $25,000.00. 

"The  object  of  the  suspense  account  is  to  provide 
for  damage  suits,  adverse  litigation,  etc.,  and,  with 
the  amounts  previously  transferred  to  it,  has  at  its 
credit,  as  will  be  noted  by  the  balance  sheet,  the  sum 
of  $76,337.99. 

"During  the  year  the  company  has  completed  the 
erection  of  a  dam  on  the  Richelieu  river  at  Ste. 
Therese. 

"The  company  has  added  to  its  steam  plant  at 
Queen  street  station  a  2,000  horse-power  turbine  unit, 
and  now  has  available  at  this  and  its  other  steam  sta- 
tions a  total  capacity  of  8,000  horse-power.  Your 
directors  advise  that  additions  be  made  to  your  steam 
plants  for  reserve  purposes  from  time  to  time. 

"The  contractors  for  the  Soulanges  development, 
to  which  reference  was  made  in  your  directors'  last 
annual  report,  have  not  made  the  progress  anticipated 
on  this  work,  as  a  consequence  of  which  the  power 
from  the  proposed  plant  was  not  available  to  the  com- 
pany during  the  past  winter. 

"Your  directors  contemplate  extensive  additions  in 
the  carbonizing  and  storage  plants  of  the  gas  manu- 
facturing department  to  provide  for  the  increased 
demand  being  made  for  gas. 


Concrete  Trolley  Arches — General  Design  of  Catenary  Suspension. 


the  arches,  as  shown  in  the  drawings.  A  5-8  inch 
steel  cable  will  be  used  for  the  messenger  wire  which 
supports  the  No.  0000  trolley  wire.  The  high  tension 
wires,  of  No.  4  hard-drawn  copper,  are  suspended  on 
insulators  on  the  outside  of  the  columns,  as  shown, 
spaced  36  inches  between  centres  at  the  points  of 
suspension. 

The  cost  of  one  section  of  the  above  construction, 
ready  for  wires,  is  $107,  as  compared  with  about  $90 
for  the  ordinary  wood  pole  construction,  with  bracket 
fixtures. — Electric  Railway  Review. 


"The  increase  in  the  company's  business  continues 
to  be  most  satisfactory,  the  following  additions  hav- 
ing been  made  during  the  year: — 

"EijEctrical  Department. — Incandescent  lamps 
connected,  41,655 ;  commercial  arc  lamps  connected, 
266 ;  street  lamps  connected,  33 ;  power  connected, 
4,884  horse-power. 

' '  Gas  Department. — Meters  installed,  5,747 ;  stoves, 
generators,  etc.,  installed,  2,501 ;  new  services  put  in, 
1,958,  or  12.7  miles;  new  mains  laid.  11.14  miles. 

' '  Commerce  and  industry  generally  in  Montreal 
continue  prosperous,  and  the  prospects  for  additional 
business  in  the  future  are  most  favorable." 
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SOME  EXPERIENCE  AT  SHAWINIGAN  FALLS,  QUEBEC 


Chas.  F. 

Superintendent  of  Construction,  Canadi 

The  Shawinigan  Palls,  where  tlie  power  i)Iant  of 
the  Shawinigan  Water  &  Power  Company  is  located, 
are  eighty  miles  north  of  Montreal  at  the  junction  of 
the  Shawinigan  and  St.  Maurice  rivers.  This  plant  is 
becoming  one  of  the  most  important  in  the  Dominion 
of  Canada.  Power  is  transmitted  at  50,000  volts  from 
the  falls  to  Montreal,  where  it  is  used  for  street  rail- 
way and  power  purposes.  There  are  five  two  phase 
thirty  cycle  alternators  installed,  having  an  aggre- 
gate capacity  of  25,000  kilowatts.  These  are  direct 
connected  to  waterwheels  operated  under  an  average 
head  of  130  feet.  The  fifth  generator,  which  is  of 
6,600  kilowatts  capacity,  has  just  been  installed  within 
the  last  year. 

Some  points  regarding  the  installation  of  this  gen- 
erator, which  was  under  the  writer's  direction,  may 
be  of  interest.  The  power  house  is  so  situated  that 
the  installing  engineers  had  many  difficulties  to  con- 


Pjj;      — Unloading  Gallows  with  Transformers  in 
Position  for  Unloading. 

tend  with,  chiefly  in  the  lowering  of  the  apparatus  to 
the  power  house,  as  it  is  near  the  water's  edge  below 
the  falls  and  about  160  feet  below  the  level  of  the 
tracks  on  the  embankment  above,  where  the  apparatus 
was  delivered  on  cars.  It  was  necessary  to  get  the 
api)aratiis  down  a  steep  grade  from  the  ears  at  the 
top  of  the  hill  and  into  the  power  house. 

An  excellent  luiloading  tower  was  rigged  up  by 
Mr.  R.  C.  Argall,  superintendent  of  construction  of 
the  Shawinigan  Company,  for  use  in  unloading  and 
lowering  the  heavy  apparatus  to  the  power  house. 
This  is  shown  in  Fig.  1,  with  a  carload  of  transform- 
ers in  position  ready  for  iniloading.  At  the  head  of 
the  incline  two  sets  of  anchor  posts,  each  composed  of 
three  heavy  pine  snubs,  were  placed  in  the  ground 
to  a  depth  of  about  six  feet  and  about  seven  feet 
apart.  These  posts  were  imbedded  in  concrete  blocks 
three  feet  square.  Across  the  posts  was  placed  a 
heavy  I-beam,  and  to  the  centre  of  this  the  upper 
block  of  the  lowering  tackle  was  fastened,  as  shown 
in  Fig.  2.  The  apparatus  being  lowered  was  attached 
to  the  lower  block.  Five  thousand  feet  of  two  and 
one-half  inch  rope  was  used  on  this  lowering  tackle. 
The  fall  end  of  the  rope  was  passed  around  three 
heavy  snubbing  posts  in  succession,  and  the  loose  end 


Gray, 

an  Westinghouse  Company,  Limited. 

held  by  three  or  four  men.  The  posts  were  set  seven 
feet  in  the  ground  and  solidly  imbedded  in  concrete. 
With  this  outfit  six  car  loads  of  heavy  apparatus, 
varying  in  weight  from  15  to  60  tons,  were  unloaded 
in  two  days  of  ten  hours  each.  The  loaded  cars  were 
run  under  the  tower  or  lifting  gallows  and  the  ap- 
paratus lifted  off  the  car.s,  lowered  to  the  ground  and 
rolled  to  one  side,  as  shown  in  Fig.  1. 

The  ground  from  the  railway  track  down  to  the 
power  house,  525  feet  distant,  was  very  rough,  but  by 


Pine  Snubs  Set 
rn  Concrete 


Pine  Snub- 


I'/i  Inch  Rope 


KiG.  2  -  .Arrangf.mknt  of  Tackle  for  I.owkking  Apparatis. 

a  great  deal  of  work  and  gradual  development  a  first- 
elass  skidway  was  made,  on  which  the  apparatus  was 
lowered.  Fig.  3  shows  this  skidway  at  the  time  one 
of  the  w'aterwheel  draft  tubes  w^as  being  lowered.  This 
view  also  shows  the  gate  house  and  penstocks  leading 
to  the  older  power  house  and  the  new  addition,  as 
well  as  giving  a  general  idea  of  the  magnitude  of  the 
work. 

In  Fig.  4  is  shown  the  method  of  unloading  the  55- 
ton  top  case  of  one  of  the  waterwheels.  An  evidence  of 
the  effective  way  in  which  the  apparatus  was  handled 
is  given  from  the  fact  that  the  time  taken  to  lower 


Flli.  CiFNERAI.  \'IKW  OF  GaTEHOISE.    PENSTOCKS  LEADING 

TO  THE  Older  Power  Hoise  and  to  the  New  Addition. 

this  piece  of  apparatus,  from  the  placing  of  the  slings 
to  receiving  at  the  power  house  entrance,  was  only 
thirty-five  minutes. 

A  great  deal  of  unloading  was  done  in  the  midst 
of  a  Canadian  winter,  and  while  the  ice  and  snow- 
made  it  easier  to  skid  apparatus,  at  the  same  time  it 
called  for  considerable  extra  care  on  the  part  of  those 
engaged  in  the  work.    ]Most  of  the  rough  labor  em- 
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ployed  on  this  work  was  the  typical  "Habitant"  of 
Northern  Quebec,  who  makes  up  for  his  lack  of  Eng- 
lish by  his  willingness  to  work. 

One  feature  of  interest  in  connection  with  the  in- 
stallation of  the  6,600  kilowatt  generator  was  that 
this  machine  was  wound  after  reaching  the  power 
house,  the  armature  and  field  coils  being  sent  from 
the  factory.  This  generator  is  shown  in  course  of 
installation  in  Fig.  5.  After  the  field  coils  and  the 
copper  dampers  were  in  place  the  dampers  had  to  be 
turned  down  to  the  exact  size.    This  was  rather  a 


Fig.  4.— Unloading  Top  Case  of  Water  Wheel. 

ticklish  proposition  on  a  generator  of  such  large  size, 
as  it  was  very  difficult  to  get  the  waterwheel  to  run 
slow  enough  for  turning  purposes.  Another  difficulty 
was  that  the  cut  was  an  intermittent  one,  as  the  tool 
would  jump  from  damper  to  damper  as  the  field  re- 
volved. However,  a  tool  rest  was  rigged  up  in  front 
of  the  revolving  field  and  the  speed  kept  as  low  as 
possible  by  regulating  the  water  supply.   The  wooden 


Fig.  5. — Interior  of  Station  Showing  One  6,600  K.W. 
Generator  in  Course  of  Erection. 

support  for  the  tool  rest  is  shown  in  position  in  Fig. 
5.  It  was  necessary  to  remove  about  one-sixteenth  of 
an  inch  of  material.  The  operation  proved  success- 
ful and  the  work  was  done  as  neatly  as  if  it  had  been 
done  in  an  electrical  factory,  the  chief  drawback 
being  that  the  speed  was  rather  high  for  such  work. 

Another  feature  of  interest  in  this  installation  was 
that  one  bearing  of  the  generator  had  to  be  raised  one- 
fourth  inch  higher  than  the  other  in  order  to  bring 
the  couplings  in  line.    This  became  necessary  be- 


cause the  waterwheel  shaft  had  a  sag  of  one-eighth 
inch,  due  to  the  weight  of  the  runner,  and  hence  the 
face  of  the  coupling  on  the  waterwheel  was  thrown 
slightly  upward.  The  generator  was  the  machine 
which  had  to  be  moved,  because  it  was  necessary  to 
keep  the  turbine  bearings  level  in  order  that  another 
machine  could  be  coupled  on  at  the  other  end. — The 
Electric  Journal. 


A  NOTEWORTHY  SAVING  IN  OIL- 

Although  the  value  of  an  automatic  oil  feeder  sys- 
tem for  power  houses  is  recognized,  the  first  cost  of 
installation  is  often  considered  too  great  for  adoption 
in  the  smaller  plants  used  in  supplying  current  for 
railway  or  lighting  purposes.  Some  time  ago  Levi 
Paxson,  chief  engineer  of  the  Fort  Branch  (Ind.) 
power  hoiTse  of  the  Evansville  &  Princeton  Traction 
Company,  installed  an  oil  feeder  system  that,  because 
of  its  initial  cost,  and  the  oil  and  labor-saving  fea- 
tures which  it  has  developed,  is  worthy  of  comment. 

Exclusive  of  the  oil  filters  the  system  referred  to 
cost  but  a  trivial  amount  to  install  and  has  for  nearly 
a  year  reduced  the  engine  room  expense  more  than 
$140  a  inonth.  Previous  to  its  installation  an  oiler 
was  employed  on  both  the  day  and  night  shifts  and 
the  quantity  of  oil  used  was  unusually  large.  At  pre- 
sent no  oiler  is  necessary  and  the  oil  consumption 
has  been  reduced  to  40  gallons  of  engine  oil  and  30 
gallons  each  of  high  and  low  pressure  cylinder  oil  per 
month. 

In  installing  the  oiling  device  old  gas  pipe  and 
other  second-hand  materials  were  utilized.  The  main 
storage  tank,  60  gallons  capacity,  is  located  near  the 
roof  of  the  platit.  Leading  from  this  to  the  basement 
is  a  one  inch  pipe  which  passes  up  to  the  engine  and 
is  reduced  to  one-quarter  inch  where  it  enters  the 
oil  cups.  The  oil  supply  is  furnished  to  the  cups 
by  gravity.  The  waste  oil  from  the  engine  passes  by 
gravity  through  another  pipe  line  to  a  tank  in  the 
basement,  from  where  it  is  forced  by  a  small  air  pump 
to  two  Acme  filters  located  in  an  oil  room  adjoining 
the  engine  room.  From  these  filters  the  oil  is  returned 
to  the  storage  reservoir  by  air  pressvire.  The  air  pipe 
in  this  case  is  atached  to  the  top  of  the  filter  reser- 
voir. "When  it  is  desired  to  fill  the  storage  tank  the 
air  cock  between  the  filter  and  the  filter  reservoir  is 
closed  and  the  oil  is  forced  to  the  top  of  the  struc- 
tTire  through  a  three-quarter  inch  pipe,,  which  com- 
pletes the  circuit  of  the  oil. 

As  a  precautionary  measure  a  small  air  whistle  has 
been  placed  in  the  pipe  leading  from  the  filter  to  the 
storage  tank.  When  the  oil  supply  in  the  filter  tank 
has  been  exhausted  the  air  in  passing  through  the 
pipes  blows  the  whistle,  which  is  a  signal  to  stop  the 
air  compressor. 

The  machinery  supplied  by  this  automatic  oiling 
device  consists  of  two  (18  and  36  by  42)  engines, 
direct  connected  to  a  400  kilowatt  generator;  two 
high  speed  engines  direct  connected  to  exciters^  and 
a  300  kilowatt  rotary  converter. 


The  particulars  regarding  the  improvements  now  being  made 
by  the  Gait,  Preston  &  Hespeler  Railway,  which  appeared  in 
the  June  number  of  The  Electeical  News,  were  reprinted  from 
the  Railway  and  Marine  World,  Toronto. 
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Specificactions  for  Street  Lighting' 


Tn  the  year  1804  a  eonimittoo  of  oxpcrts,  appointed 
by  the  association  to  consider  the  rating  of  arc  lamps, 
reported  at  the  seventeenth  forivention,  then  in  ses- 
sion at  Washinjjton,  a  preamble  and  resolntion  which 
was  adopted  as  follows: 

"Recognizing  the  difficulty,  if  not  impossibility,  of 
measuring  with  any  degree  of  accuracy,  the  illumin- 
ating power  of  the  arc  lamp,  and  the  great  necessity 
for  a  more  precise  definition  and  statement  of  the 
obligations  of  the  producer  of  electricity  for  illumin- 
ating  purposes  to  the  consumer  thereof,  be  it 

"Resolved,  That  in  the  opinion  of  this  convention 
what  is  ordinarily  known  as  a  2,000  candle-power  arc 
lamp  is  one  reciuiring  on  the  average  450  watts  for 
its  maintenance,  the  measurements  being  made  a<^  the 
lamp  terminals,  where  no  sensible  resistance  i«!  in- 
cluded in  series  with  the  arc.  In  case  such  resistance 
is  used,  it  must  be  excluded  in  the  measurement  of  the 
voltage." 

The  rating  of  arc  lamps  on  the  basis  of  enprgy  ''on- 
sumed,  as  set  forth  in  the  resolution,  was  then  and 
would  now  be  satisfactory  as  an  equitable  inrans  of 
determining  either  a  proper  rate  of  chargr  or  illumiii- 
ating  value  for  street  arc  lighting  furnished  by  a 
company  to  a  municipality,  under  the  same  condi- 
tions, but  at  the  time  of  the  adoption  of  this  resolu- 
tion there  was  in  use  in  the  United  States  no  type  of 
arc  lamp  other  than  the  open  arc,  which,  although  of 
many  makes  and  designs,  gave  approximately  the 
same  ilhiminating  power  for  a  given  amount  of 
energy.  Wherever  the  rating  adopted  by  the  com- 
mittee in  1894  has  been  employed  in  cotniection  with 
open  arc  lamps  of  the  general  type  then  in  use.  little 
or  110  difficulty  has  been  experienced  in  the  adjusl- 
nieiit  of  differences  ni'ising  from  interpretations  of 
contracts. 

Diifiiig  the  very  yeai'  in  which  this  rating  was 
adopted,  however,  the  coiiuu'-rcial  introduction  of  en- 
closed arc  lamps  began,  and  within  tlie  last  ten  or 
twelve  years  the  gradual  (lisiilaceiiient  of  open  arc  In- 
enclosed  arc  lami>s  has  taken  place.  The  manufac- 
ture of  open  arc  lamps  has  ])ractieally  ceased  as  a  re- 
sult of  their  inability  to  compete  with  the  enclosed 
type,  and  manufacturers  have  devoted  themselves 
almost  exclusively  to  the  latter  until  quite  recently. 
During  the  last  four  or  five  years  there  have  been 
placed  upon  the  market  a  number  of  distinct  new 
types  of  lamps,  which  have  been  known  by  the  general 
designation  df  "flaming  carbon"  or  "luminous  arc" 
lamps,  some  of  which  originat(Ml  I'l'om  .\merican  ideas, 
while  others  were  imported. 

The  characteristics  of  the  various  lamps  mentioned, 
taken  eitlier  individually  or  grouped  in  cla.sses,  are  .so 
widely  at  variance  in  iierformance  in  the  ratio  be- 
tween light  produced  and  energy  exi)ended  that  the 
difficulties  experienced  by  op(>rating  coinpani(>s  are 
greater  now  than  they  W(>re  in  1894.  and  the  pr(\'iml)le 
then  adopted  is  e(iually  apidicable  to-d;i.\   l>y  reason 

*  Report  of  a  committee  composed  of  Dudley  Farrand 
("chairmaji),  A.  E.  Kennelly,  Charlos  V.  Rteinmetz,  Louis  \. 
Ferguson  and  Paul  Siieneer,  appointed  to  consider  speoifiea- 
tions  for  street  lighting,  read  at  the  convention  of  the 
National  Electric  Light  Association,  Washington,  D.  C.  June 
r)fh.  1907. 


of  the  introduction  of  these  new  devices.  In  addition 
to  the  new  types  of  arc  lamps,  there  have  also  been 
placed  on  the  market  and  are  now  offered  for  sale 
certain  kinds  of  mercury-vapor  or  vaccum-tiibe  lamps, 
whicth  can  be  u.sed  for  street  lighting,  as  well  a.s  a 
considerable  number  of  new  incandescent  lamps  con- 
structed of  .some  form  of  metallized  filament.  Quite 
a  number  of  the  latter  are  already  in  tise,  with  every 
prospect  of  their  general  introduction  within  a  rea- 
soble  time.  Any  attempt  to  compare  the  illuminat- 
ing value  of  these  latest  forms  of  lamps,  which  are  or 
may  be  used  for  street  lighting,  on  the  basis  of  energy 
consumed,  is  not  only  futile,  but  would  be  ruinous 
to  the  contracting  company,  for  while  the  so-called 
high  efficiency  lamps  operate  on  a  lesser  expenditure 
of  energy,  they  also  give  a  larger  volume  of  light. 
No  reason  can  be  given  why  a  contractor  shoiild  be 
penalized  for  giving  more  light  than  contracted  for, 
after  having  made  considerable  investment  for  that 
purpose,  simpl}^  because  the  number  of  watts  con- 
sumed is  less,  notwithstanding  that  other  items  of 
expense  and  renewals  may  be  considerably  increased. 

Your  committee,  after  a  most  careful  consideration 
of  the  difficulties  to  be  met  and  for  the  purpose  of 
establishing  a  definite  basis,  assumed:  That,  ina.smuch 
as  the  lighting  of  streets  by  contract  is  a  matter  of 
illumination  produced  rather  than  of  apparatus  em- 
ployed, the  terms  used  in  specifications  should  be  in 
terms  of  illumination  and  not  of  energy  consumed; 
that  the  individual  lamp  of  each  class  should  be  the 
unit  of  number  charged  for ;  and  that  the  average 
illuminating  ])ower  of  each  unit  should  be  comparable 
with  and  have  a  value  equal  to  a  known  standard  at 
proper  relative  distance.  The  following  report  is  sub- 
mitted as  the  best  provisional  .solution  of  the  problem 
of  street  lamp  specification  that  the  unsatisfactory 
existing  state  of  the  science  and  art  of  outdoor  pho- 
tometery  permits. 

The  connnittee  considers  that  street  lighting  lamps 
should  not  be  rated  in  caudle-power  under  contract 
s[)ecifications ;  because  unless  qualified  as  to  the  space 
distribution  of  the  candle-power,  such  rating  may  be 
entirely  misleading.  The  lamp  may.  by  suitable  re- 
Hectors,  be  made  to  possess  a  large  candle-power  iu 
some  particular  direction  or  zone,  and  yet  be  very  in- 
effective as  a  practical  street  illuminant.  Conse- 
quently, the  committee  considers  that  the  rating  of 
street  lamps  in  contract  specifications  should  be  in 
terms  of  the  mean  normal  illumination  east  at  a  con- 
siderable distance  from  the  lamp,  along  the  street 
which  it  illumines,  i.e..  the  mean  illumination  thrown 
upon  a  plane  surface  at  a  considerable  distance  from 
the  lamp  and  supported  perpendicularly  to  the  rays. 

The  following  specifications  are  drawn  to  cover  the 
ordinary  conditions  of  street  lighting,  and  are  recom- 
mended to  replace  previous  specifications,  such  as 
those  appearing  in  the  Report  of  the  Committee  on 
Hating  of  Arc  Lamps  of  the  National  Electric  Light 
A.s.sociation  at  the  meeting  of  lSf)4.  a  copy  of  which 
is  reported  above: 

(1)  Under  ordinary  conditions  of  street  arc  light- 
ing, with  lamps  s]iaced  '200  to  600  feet  apart,  specifi- 
cations for  street  lamps  slumld  define  the  mean  ilium- 
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ination  thrown  by  the  individual  lamp,  in  position 
in  the  street,  as  measured  at  the  height  of  the  observ- 
er's eye  and  perpendicular  to  the  rays,  at  some  point 
not  less  than  200  nor  more  than  300  feet  distant,  along 
a  level  street,  from  a  position  immediateely  below  the 
lamp,  with  all  extraneous  light  screened  off  and  with 
no  reflection  from  surrounding  objects  not  forming 
part  of  the  lamp  equipment.^ 

(2)  When  using  smaller  units  of  light,  such  as 
series  incandescent  lamps  spaced  shorter  distances 
apart,  a  correspondingly  shorter  distance  from  the 
lamp  should  be  chosen  in  measuring  the  illumination. 

(3)  The  lamp  contracted  for  should  give  a  mean 
normal  illumination  at  the  test  point  (selected  as  in 
Sections  1  and  2)  not  less  than  the  illumination  given 
by  the  stationary  standard  incandescent  lamp  of  16 
candle-power  at  1-x  of  the  distance.  The  said  stand- 
ard incandescent  lamp  should  be  a  standardized  sea- 
soned lamp,  having  a  determined  candle-power  in  a 
fixed  direction. 

(4)  When  the  lamp  tested  fluctuates  in  intensity, 
a  number  of  observations  of  the  maximum  normal 
illumination  should  be  made  at  a  distance  of  not  less 
than  200  feet  horizontally  from  beneath  the  lamp,  and 
the  average  of  these  measurements  should  be  taken  as 
the  average  maximum  illumination.  A  similar  num- 
ber of  observations  of  the  minimum  normal  illumina- 
tion should  be  made,  the  average  of  which  should  be 
taken  as  the  average  minim\im  illumination.  The 
arithmetical  mean  of  the  said  average  maximum  and 
minimum  illuminations  should  be  taken  as  the  mean 
normal  illumination  called  for  in  Section  1.^ 

(5)  A  reasonable  number  of  lamps  covered  by  the 
contract  should  be  tested. 

(6)  For  measuring  the  mean  normal  illumination 
of  a  lamp,  comparison  with  the  standard  incandes- 
cent lamp  may  be  made  either  with  a  suitable  port- 
able photometer  or  with  a  reading  distance  instru- 
ment, such  as  the  so-called  huminometer. 

(7)  The  unobstructed  mean  normal  illumination 
must  not  be  less  at  shorter  distances  than  at  the  point 
of  test. 

(8)  An  approximate  list  of  the  mean  normal  il- 
luminations thrown  by  street  lamps  of  standard  manu- 
facture, at  horizontal  distances  within  the  200-300 
foot  range,  hung  approximately  20  feet  above  the 
level  of  the  observers'  eye,  is  given  in  the  following 

1.  The  reason  for  leaving  the  horizontal  distance  flexible 
along  the  street  within  the  range  between  200  and  300  feet, 
is  that  a  definitely  specified  distance  such  as  250  feet  might 
be  unsuitable  for  the  purpose  of  the  measurement.  Within  the 
horizontal  distance  in  excess  of  200  feet,  the  distance  correc- 
tion for  the  height  of  the  lamp  above  the  observer 's  eye  is 
ordinarily  unimportant. 

2.  (a)  When  a  reading  distance  instrument  is  used  for 
measuring  the  mean  normal  illumination  at  specified  horizon- 
tal range,  the  average  of  a  number  of  maximum  distances  at 
which  a  certain  size  of  print  can  be  distinguished  may  be 
called  the  average  maximum  distance,  and  the  average  of  a 
similar  number  of  minimum  distances  the  average  minimum 
distance.  From  these,  the  mean  distance  at  which  an  illumina- 
tion is  cast  normally,  sufficient  for  distinguishing  that  size 
of  print,  can  be  determined.  This  mean  distance  must  lie 
within  the  200-300  feet  horizontal  range  specified  in  Section 
1.  In  most  cases  the  arithmetical  mean  of  the  average  maxi- 
mum and  average  minimum  distances  may  be  taken  as  the 
said  mean  distance  with  an  accuracy  sufficient  for  practical 
purposes.  The  illumination  needed  for  disinguishing  the  size 
of  print  may  be  determined  for  each  particular  observer  from 
measurements  of  the  reading  distance  with  the  standard  incan- 
descent lamp  referred  to  in  Section  3. 

(b)  When  a  portable  photometer  is  used  at  a  fixed  horizon- 
tal distance,  such  as  250  feet,  the  mean  normal  illumination 
of  a  fluctuating  lamp  may  be  obtained  by  taking  the  average 
of  not  less  than  50  observations  at  iTitervals  of  not  less  than 
one-half  minute. 


table:  [Data  from  which  table  is  to  be  prepared  are 
not  yet  completed.    Table  will  be  furnished  later.] 

Your  committee  during  the  consideration  of  this 
subject  invited  to  its  meetings  and  sought  the  advice 
and  assistance  of  a  number  of  the  most  prominent 
illuminating  engineers  and  arc  lamp  experts,  and  in 
that  connection  hereby  expresses  its  appreciation  for 
services  rendered  by  Dr.  Clayton  H.  Sharp,  Caryl  D. 
Haskins,  Frank  Conrad,  Carl  Hering,  Louis  B.  Marks 
and  L.  D.  Howard  Gilmour,  and  especially  by  W. 
D'A.  Ryan  for  the  quantity  of  data  furnished  to  the 
committee  for  its  use  and  the  large  amount  of  labor 
performed  in  the  collection  of  additional  data  re- 
quired in  the  preparation  of  the  schedules. 


HEAVY  LINE  CONSTRUCTION. 

A  part  of  the  Niagara  Falls  Hydraulic  Power  & 
Manufacturing  Company's  transmission  line  at  Nia- 
gara Falls,  New  York,  which  supplies  the  Acker  Pro- 
cess Company  with  8,000  to  9,000  amperes  at  300 
volts,  is  probably  the  heaviest  overhead  transmission 
line  in  the  United  States. 

The  total  length  from  the  generating  station  in  the 
gorge  to  the  terminal  board,  according  to  our  contem- 
porary, "  Electrocraf t, "  is  only  about  2.000  feet,  as 
follows :  1,350  feet  of  aluminum  busses,  350  feet  con- 
sisting of  8  lead  armoured  copper  cables  of  2,000,000 
circular  mills,  12  No.  8  copper  wires  without  core, 
and  about  300  feet  of  same  section,  stripped  of  lead 
and  insulation  and  carried  25  feet  in  the  air  by  10 
to  12  inch  poles  spaced  40  to  50  feet.  This  is  the  part 
referred  to  above. 

This  line  therefore  weighs  about  50  pounds  per 
lineal  foot  and  each  pole  supports  about  2,500  pounds. 
The  line  is  not  grounded  throughout,  although  the 
pots  at  the  consumer's  works  generally  are.  The 
cables  have  Fletcher  porcelain  insulators  with  iron 
clamps  and  5-8  inch  galvanized  iron  guys  which  are 
laced  to  the  cables  and,  as  a  protection,  securely  sol- 
dered. These  guys  have  double,  four  inch  lignum 
"vitse  spool  strain  insulators.  Two  lines  of  six  inch 
tile  are  used  through  walls  and  from  conduits  at  sur- 
face of  ground  for  10  to  12  feet  up  the  i)ole.  The 
drop  is  normally  about  22  volts  or  6.8  per  cent. 

The  conditions  necessitating  the  overhead  construc- 
tion may  be  interesting.  About  1902,  when  the  cir- 
cuit was  completely  underground  a  loss  developed, 
rising  gradually  to  300  amperes  when  one  negative 
and  two  positive  cables  were  found  cold  and  there- 
fore not  in  circuit,  as  normally  a  fan  was  used  to 
force  cold  air  from  manhole  to  manhole  when  operat- 
ing at  this  capacity.  When  the  above  conditions  were 
discovered  the  ducts  opened,  and,  at  a  point  where 
the  line  passed  the  hydrochloric  acid  vats  of  the 
manufacturer,  fifteen  feet  away,  the  cables  were 
found  fused  for  about  three  feet,  and  there  were  in- 
dications of  an  are  over  a  partial  breakdown  in  the 
cable  due  to  acid  corrosion  from  seepage,  as  well  as 
an  arc  from  positive  to  negative. 

This  arc  and  fused  mass  grew  until  at  about  three 
feet  the  resistance  in  each  ease  became  too  great  and 
it  opened.  The  service  was  therefore  being  con- 
tinued, with  increased  drop  of  .course,  by  means  of 
the  remaining  cable.  The  copper  and  lead  of  the 
cable,  the  clay  joints  and  a  part  of  the  tile  presented 
when  exposed  a  very  extraordinary  appearance,  be- 
ing so  fused  that  scarcely  one  of  the  metals  could  be 
recognized  at  some  sections.  The  other  two  cables 
were  approaching  the  above  condition  when  the  ex- 
amination was  made,  Avhile  for  about  15  feet  each  side 
of  the  disturbance  all  the  cables  around  were  badly 
pitted  by  acid.  There  were  at  least  two  bad  leaks  in 
the  vats,  one  about  a  year  previous,  and  one  at  the 
time  of  the  trouble.  As  the  ground  about  the  con- 
duit was  saturated  with  acid  it  was  decided,  as  men- 
tioned above,  to  elevate  the  circuit  throughout  the 
affected  district. 

The  installation  and  maintenance  of  this  line  is 
under  the  direction  of  B.  F.  Lee  as  electrical  super- 
intendent, with  John  L.  Harper  as  chief  engineer. 
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The  thanks  of  the  whole  electri- 
standardiz&tion.  trade,  and  not  only  of  those 

dealers  and  manufacturers  who 

are  u.siially  con.sidcred  as  f()rrnin»  the  trade,  but  also 
of  the  eonsumer  as  well,  are  due  for  the  tremendous 
advance  which  was  brought  about  when  a  .standard 
was  established  to  cover  one  of  the  most  important 
items  in  the  trade,  namely,  enclosed  fuses.  The  con- 
sumer also  has  to  be  thankful  for  another  bles.sing 
which  has  now  practically  come  to  him,  and  that  is 
the  adoption  of  one  standard  and  uniform  lamp  ba.se. 
Tt  is  true  that  the  change  has  not  been  brought  about 
without  more  or  less  opposition  from  those  who  were 
really  deriving  even  more  benefit  than  the  manufac- 
turers, namely,  the  purchasers  and  consumers  of 
lamps,  but  now  that  the  Edison  base,  which  has  long 
'been  recognized  as  by  far  the  best,  is  practically  the 
only  one  sold,  everybody  appreciates  the  great  stride 
which  has  been  made.  Previous  to  these  two  reforms 
the  situation,  viewed  from  the  light  of  the  present 
day,  was  almost  appalling.  Every  manufacturer  and 
dealer  was  forced  to  carry  three  to  four  or  five  lines  of 
each  of  the  two  articles,  where  one  now  suffices,  be- 
sides which  orders  for  repairs  or  replacements  had 
to  go  into  the  minutest  description  of  ^e  style  de- 
sired, or  else  when  the  man  arrived  on  thft  ground  he 
very  frequently  found  that  he  had  the  wrong  goods. 
Then  the  situation  confronting  the  consumer,  ofFered 
as  he  was  a  perfect  maze  of  competing  types,  was  of 
necessity  so  confusing  as  to  almost  make  him  resemble 
that  manager  who,  in  expressing  his  regrets  to  the 
Nerii.st  Company,  explained  that  he  could  not  enter- 
tain their  proposal  because  his  generators  were  all 
General  Electric.  The  good  work,  however,  is  not 
ended  yet,  as  no  good  works  ever  are.  and  as  the  next 
subject  which  re(|uires  attention  the  matter  of  a  set 
of  uniform  rules  covering  the  inspection  of  wiring 
and  wiring  materials,  is  looming  large  on  the  horizon. 
We  liave  of  course  the  National  Code,  but  the  trouble 
is  that  in  many  places  the  inspection  is  in  the  hands 
of  men  who  are  not  affiliated  with  the  Underwriters, 
and  who  in  consequence  very  frequently  make  local 
rulings  which  are  a  hardship  not  only  to  the  contrac- 
tor and  the  manufacturer,  but  also  to  the  consumer, 
in  that  the  latter  must  eventually  pay.  in  delays  or 
ill  money,  for  the  special  materials  or  the  special  ways 
of  installing  it  which  are  frequently  demanded.  The 
National  Code  is  the  fruit  of  long  experience  and 
earnest  effort  on  the  part  of  both  the  Underwriters 
and  installing  and  operating  men.  Surely  it 
is  complete  enough  and  minute  enough  with- 
out the  addition  of  local  requirements,  which 
but  harass  the  consumer  and  which  in  the 
end  must  also  work  to  the  detriment  of  the 
lighting  company.  Inspection  is  most  necessary,  in 
fact  it  is  vital  to  the  siiceess  of  the  industry,  because 
without  it  dangerous  work  is  bound  to  go  in,  some- 
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times  wilfully  and  sometimes  through  ignorance,  but 
let  it  be  carried  out,  whether  it  be  municipal  or  other- 
wise, in  the  closest  collaboration  with  both  the  operat- 
ing company  and  the  Underwriters,  the  one  to  ensure 
that  all  installations  shall  be  inspected,  and  the  other 
to  the  end  that  the  rules  and  requirements  shall  be 
both  thorough  and  uniform  from  one  end  of  the  coun- 
try to  the  other. 


It  is  but  a  comparatively  short 
Frequency.  time  ago  when  all  but  the  very 
largest  transmission  plants  were 
unhesitatingly  putting  in  125  cycle  single  phase  ap- 
paratus. This  was  more  particularly  noticeable  be- 
fore direct  connected  alternators,  following  the  lead 
of  continuous  current  apparatus,  began  to  make  their 
appearance.  The  advent  of  this  type  of  machine, 
however,  with  the  practically  simultaneous  extension 
of  the  use  of  the  induction  motor,  and  the  rise  of  the 
transmission  line,  soon  made  it  evident  that  the  costs 
and  speeds  of  both  generators  and  motors  were  going 
to  be  high,  as  were  also  the  transmission  losses,  and  so 
60  cycles  quickly  made  its  appearance,  and  is  to-day 
the  great  standard  frequency  of  both  this  country 
and  the  States.  It  is  eminently  suitable  for  the  opera- 
tion of  incandescent  lamps,  of  stationary  induction 
motors  for  all  ordinary  classes  of  services,  and  for 
arc  lamps.  Rotary  converters  also  can  be  made  to  do 
good  work  from  this  frequency,  especially  when  built 
for  125  or  250  volts,  but  it  is  not  suitable  in  the 
slightest  for  alternating  traction  work.  Besides  this 
the  line  drops  are  of  course  higher  than  with  a  lower 
frequency. 

It  is  perhaps  this  last  consideration  more  than  any 
other,  though  coupled  of  course  with  that  of  genera- 
tor and  motor  speeds,  which  latter  becomes  more 
important  as  the  units  grow  larger,  that  has  made  the 
large  plants  adopt  25  cycles  as  their  standard.  This 
frequency  gives  lower  line  drops  than  the  other,  a 
most  important  point  when  the  output  is  large  and 
the  distance  long,  and  also  tends  to  improve  the  power 
factor.  Sometimes  it  makes  favorable  induction  motor 
speeeds,  and  sometimes  it  does  not,  but  it  is  always 
accompanied  by  the  disadvantage  of  higher  trans- 
former costs  and  losses ;  to  say  nothing  of  the  fact  that 
it  renders  alternating  arc  lighting  almost  imprac- 
ticable. It  is  probable,  however,  that  this  latter 
objection  will  lose  most  of  its  weight  as  the  mercury 
arc  rectifier  and  the  metallic  electrode  arc  lamps  be- 
come more  fully  developed ;  certainly  this  will  be  true 
of  street  lighting,  which  is  the  major  field  at  present 
of  this  apparatus,  and  probably  also  of  commercial 
arcs  as  soon  as  the  smoking  ditficulties  have  been 
overcome.  The  foregoing  applies  only  to  plants 
which  are  operating  lights,  stationary  power,  or  direct 
current  railway  apparatus,  if  single  phase  traction 
has  to  be  considered  60  cycles  is  out  of  the  question. 
The  reasons  for  this  are  many,  commutation,  starting 
torque,  maximum  output,  power  factor,  and  last  but 
not  least,  rail  drop,  all  being  very  adversely  affected 
by  the  higher  frequency,  so  much  so  in  fact  as  to 
make  a  60  cycle  single  phase  traction  motor  an  utter 
impossibility.  To  illustrate  one  point  only  we  would 
point  out  that  the  rail  drop  on  60  cycles  is  probably 
fifteen  or  sixteen  times  that  of  a  corresponding  direct 
current  loss,  which  means  that  it  alone  is  almost 


prohibitory,  to  say  nothing  of  the  other  factors.  To 
sum  up,  125  cycles  is  too  high  for  direct  coupling 
and  for  transmissions  of  any  magnitude,  25  cycles 
is  unnecessarily  low  unless  500  volt  rotaries,  large 
and  long  transmissions  or  single  phase  railways  have 
to  be  considered,  and  is  entirely  unsuitable  for  arc 
lamps,  leaving  60  cycles  as  a  very  satisfactory  medium 
for  all  ordinary  plants,  the  material  for  which  can  be 
obtained  more  expeditiously  than  for  any  other,  and 
apparatus  from  which  is  more  saleable,  assuming  that 
enlargements  render  .such  a  course  desirable,  than 
anything  else.  The  main  transmission  lines  from 
Niagara,  whether  or  no  they  be  Governmentally  owned 
or  operated,  will  be  25  cycles,  but  nevertheless  it  will 
probably  be  found  advantageous,  in  the  great  ma- 
jority of  cases,  to  put  in  frequency  changers  and  dis- 
tribute at  60  cycles.  There  are  of  course  other  fre- 
quencies than  the  foregoing  three,  15  cycles,  for  in- 
stance, being  now  quite  seriously  considered  for  single 
phase  railroads,  besides  which  in  the  States  they  have 
a  few  lonely  40  cycle  plants.  Over  here  we  have 
escaped  pretty  luckily,  30  cycles  of  which  we  have 
one  or  two  examples,  notably  Shawinigan,  being  about 
the  only  odd  frequency  existing.  In  great  contrast 
to  the  policy  on  this  continent  of  standardizing  on 
three  or  four  frequencies,  and  making  one  or  other 
of  them  cover  the  ground,  European  practice  seems 
to  go  to  the  other  extreme,  and  to  pick  out  some  fre- 
quency which  nobody  has  ever  used  before,  if  that 
be  possible,  for  instance,  such  odd  ratings  as  46,  53,  71 
cycles,  etc.,  etc.,  being  not  in  the  least  uncommon. 


In  the  June  number  of  the  "En- 
Modern  ,,  „ 
Dam            gmeenng    Magazine,     Mr  H. 

Construction.  yo^i  Schon,  the  well-known  con- 
sulting hydraulic  engineei*,  describes  among  the  plants 
as  representative  of  distinctly  different  types  of  con- 
struction, that  of  the  Georgian  Bay  Power  Company, 
whose  plant  at  Eugenia,  near  Owen  Sound,  is  getting 
well  under  way.  The  particular  features  of  this  de- 
velopment are,  first,  the  use  of  a  hollow  reinforced 
concrete  dam  as  opposed  to  the  usual  solid  construc- 
tion, and  secondly,  the  fact  that  the  pipe  line  for  part 
of  the  way  is  carried  through  a  150  foot  hill  by  means 
of  a  tunnel.  This  latter  construction  is  very  rare 
in  eastern  plants,  though  in  California  and  British 
Columbia  is  has  not  infrequently  been  adopted  as  the 
cheapest  and  most  satisfactory  means  of  getting  past 
obstructions.  The  principal  advantages  claimed  by 
Mr.  von  Schon  for  the  hollow  dam  construction,  of 
which  he  is  the  designer,  are  several  in  number.  First 
of  all  is  the  question  of  weight,  as  affecting  both  the 
first  cost  of  the  foundation,  which  manifestly  will  be 
considerably  below  that  for  the  infinitely  heavier  solid 
dam,  and  also  that  of  the  life  of  the  structure,  the 
lighter  design  being  comparatively  free  from  the  dan- 
ger of  settlement  and  consequent  cracks.  It  is  als.o 
claimed  that  the  reinforcement  renders  the  work  less, 
liable  to  damage  from  contraction  due  to  falling  tem- 
peratures. Besides  this,  the  total  cost  is  considerably 
less,  and  the  work  can  be  done  in  a  much  shorter  time 
than  is  ordinarily  required.  A  further  advantage  is 
that  the  interior,  being  accessible,  is  available  for 
inspection  and  as  a  means  of  repairs  and  a  place  for 
storage,  if  such  be  required.  As  a  matter  of  fact  this 
latter  feature,  in  a  dam  just  completed  for  the  Pa- 
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fapsco  Elcrtric  Company,  near  Baltimore,  is  elabor- 
ated so  as  to  allow  the  ])lacing  of  the  complete  power 
house  ecpiipment  in  the  dam.  the  spillway  forminpr  the 
roof  of  the  generator  room.  Obviously  thou{,'h  this 
construction  could  not  be  followed  at  Eugenia,  because 
of  the  extremely  high  head,  namely,  400  feet,  which 
is  the  fall  that  is  being  utilized  there.  As  a  matter  of 
fact  such  a  head  as  this  would  itself  make  the  Eugenia 
plant  notable  in  Eastern  developments,  such  falls  as 
a  rule  being  confined  entirely  to  the  mountainous 
"Western  districts.  When  combined,  however,  with 
the  tunnel  and  hollow  dam  constructions  it  becomes 
almost  unique  among  Canadian  developments,  and 
as  such  will  be  watched  with  great  interest  by  all 
those  interested  in  hydro-electric  powers. 

SOME  ELECTRIC  POWER  EXPERIENCE.* 

This  paper  is  a  statement  of  some  lessons  taught 
us  by  experience  in  the  sale  of  electric  power.  We 
know  now  t  hat  we  could  have  read  most  of  these  les- 
sons in  various  text-books  and  printed  proceedings. 
We  have  grouped  them  into  one  paper,  hoping  that 
the  paper  may  help  some  other  member  companies 
that  are  learning  by  experience.  In  two  years  and 
four  months  we  have  added  to  our  commercial  power 
load  5,965  horse-power  in  alternating  current  motors 
and  3,862  horse-power  in  direct  current  motors,  and 
in  the  last  12  months  have  increased  our  day  load  50 
per  cent. 

During  this  time  we  have  followed  the  quite  com- 
mon practice  of  loaning  and  renting  motors  for  trial 
installations.  To  do  this  it  was  necessary  to  carry  a 
stock  of  motors  that  reached  a  value  of  $46,000  dur- 
ing the  year  1006,  when  our  average  monthly  gain 
in  motor  connections  was  450  horse-power.  When 
our  power  business  showed  decided  and  permanent 
growth,  several  of  the  local  construction  companies, 
seeing  that  their  business  could  be  increased  if  they 
could  handle  an  entire  installation,  including  motors, 
])nt  in  niotdi-  stocks  and  adoj)led  our  plan  of  trial  on 
loan  for  30  or  60  days,  renting  the  motors  foi-  longer 
periods  if  purchase  seemed  likely  in  I  lie  rutufc  This 
movement  by  the  contractors  is  gradually  relieving 
tlie  central  station  of  the  necessity  for  carrying  a 
stock  of  motors. 

Our  rental  charge,  after  the  loan  period,  was  25 
per  cent,  per  annum  on  net  price  of  motor. 

The  company  has  always  taken  care  of  emergency 
eases,  due  to  fire  or  breakdowns,  of  isolated  plants  at 
a  minimum  rate,  and  this  custom  has  frequently  led 
to  permanent  business.  We  have  also  found  that  con- 
siderable business  may  be  done  with  contractors  on 
construction  work;  and  while  this  class  of  business 
occasionally  requires  extensions  to  our  lines,  we  can 
well  afford  to  make  them,  considering  the  advertising 
it  gives  electric  power  among  contractors. 

Observations  taken  in  100  factories  at  odd  times 
show  that  on  an  average  50  per  cent,  of  all  the  ma- 
chines will  be  loaded  at  any  one  time,  because  opera- 
tors preparing  work  or  adju.sting  machines  are  idle, 
or  for  the  moment  away  from  the  machines.  This 
statement  to  a  manufacturer  will  not  often  be  credited 
until  he  has  proven  it  l)y  observation.  The  fact  is. 
however,  well  known  to  our  selling  force,  and  is  con- 
sidered when  speeifviinr  motors  required  and  in  esti- 

♦A  p.iper  read  before  the  National  Electric  Light  .\ssoc-i.Ttion  ai  VVashiiiBton. 
D.CJuiiefi.  11)07.  The  .luthoress  is  s.ilcs  m.Tnaper  lor  Iho  Detroit  Edison 
Company, 


mating  probable  costs;  and  the  saving  of  expense  with 
metered  central  station  drive  against  other  power, 
due  to  this  condition,  is  a  good  selling  point. 

Individ)ial  motors  are  not  to  be  recomm(!nded  un- 
less a  saving  in  current  consumption  equal  to  20  per 
cent,  per  annum  on  increased  investment  will  be  ef- 
fected. Except  where  individual  drive  is  desired  for 
special  convenience,  a  less  saving  is  not  worth  con- 
sidering, as  a  customer  would  doubtless  earn  as  much 
on  the  .same  money  invested  in  his  business. 

In  woodworking  shops,  individual  motors  displac- 
ing one  large  unit,  have  shown  considerable  saving. 
Instances:  A  shop  operating  a  20  horse-power  motor, 
with  average  monthly  bills  of  $40,  installed  nine 
motors  aggregating  42.5  horse-power,  and  reduced  its 
average  monthly  bill  to  $32,  in  addition  to  providing 
for  increased  outi)ut.  In  another  shop  a  10  horse- 
power motor  was  replaccfl  by  time  motors  aggregat- 
ing 28  horse-power,  etfecting  a  reduction  of  20  per 
cent,  in  customer's  bills,  with  the  same  work. 

Customers  should  be  influenced  to  use  roller  bear- 
ings on  shafts,  which  bearings  in  some  cases  reduce 
the  friction  load  of  the  shafting  20  to  25  per  cent, 
as  compared  with  good  babbitt  bearings;  also  to  in.stall 
shafts  in  separate  short  lengths  where  practicable, 
which  is  a  decided  advantage  if  part  of  the  shop  is 
run  overtime  or  at  times  when  the  shop  is  operating 
only  in  part. 

With  large  blowers  it  is  frequently  found  that  the 
fan  is  delivering  more  air  than  is  actually  required. 
In  displacing  a  steam  installation  recently  it  was 
found  that  two  ounces  less  pressure  was  sufficient 
for  the  work,  and  by  reducing  speed  of  fan  we  re- 
duced the  customer's  bills  about  $15  per  month.  This 
brought  cost  of  electric  power  low  enough  to  com- 
pete successfully  with  steam. 

In  another  instance  we  reduced  the  pressure  at 
blower  one  ounce  by  moving  it  so  as  to  shorten  the 
length  of  the  pipe  by  100  feet,  thus  reducing  load  by 
six  horse-power.  In  another  installation  of  the  same 
kind,  four  hoi-se-power  was  .saved  by  straightening 
several  sliarp  curves  on  the  blower  pipe.  The  xise  of 
motors  made  these  changes  simple  and  cheap. 

Our  experience,  as  illustrated  by  these  instances, 
has  made  ns  very  suspicious  of  fans,  blowers,  air  com- 
pressors and  centrifugal  pumps.  The  power  requir- 
ed by  these  devices  varies  so  rapidly  with  variation 
of  speed  that  it  pays  to  investigate  every  such  ma- 
chine in  an  installation  and  to  make  certain  that  it  is 
not  being  run  at  a  higher  speed  than  is  necessary  to 
deliver  the  proper  pressure.  To  run  blowers  need- 
lessly fast  is  a  very  common  fault. 

In  a  small  machine  shop  our  engineer  reduced  fric- 
tion lo.ss  by  changing  the  location  and  piping  of  an 
air  compressor,  so  that  an  intermittent  small  loss  in 
an  air  pipe  was  substituted  for  a  constant  consider- 
able loss  in  friction  of  a  shaft.  The  electric  drive 
was  entitled  to  no  credit  for  this,  but  got  it  .iust  the 
same.  In  the  same  shop  a  portable  desk  fan.  play- 
ing directly  on  tanks  to  be  cooled,  was  substituted  for 
;i  wooden  blade  fan  that  was  bolted  on  each  side  of 
the  end  of  line  shaft.  These  changes  effected  a  re- 
duction of  15  pt^r  cent,  in  current  consumption. 

A  .sliop  manufacturijig  steel  products  asked  ns  to 
install  a  50  horse-])o\V(^r  motor  for  three  montlis.  to 
take  cart>  of  part  of  its  plant  while  rebuilding  boilci-s. 
This  gave  us  an  opportunity  of  studying  its  condi- 
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tions  and  before  the  three  months  were  up  we  made 
the  following  recommendations:  To  install  a  motor- 
driven  air  compressor  to  supply  air  instead  of  steam 
to  oil  burners  of  forges,  which  change  saved  the  cost 
of  power  in  saving  of  oil;  to  arrange  work  so  that 
the  big  grindstones  were  operated  off  our  peak,  thus 
giving  the  limited  service  rate  for  that  service,  and 
to  do  all  work  requiring  high  pressiire  steam  two 
days  a  week  instead  of  each  day  (this  change  greatly 
reduced  their  standby  charges  for  steam  and  dis- 
pensed with  services  of  one  man)  ;  also  to  install  a 
governor  on  air  compressor  to  close  inlet  valve  and 
allow  compressor  to  coast  iintil  tank  pressure  fell  to 
line  pressiire.  With  these  economies  and  the  usual 
cutting  out  of  shafting  the  cost  of  operating  the  shop 
by  electricity  was  reduced  below  its  steam  costs.  The 
company  equipped  its  shop  with  motors  and  at  pre- 
sent has  an  installation  of  150  horse-power  with 
monthly  current  bill  averaging  $250. 

By  changing  tight  cross  belts  to  wide  slack  open 
belts  on  a  shaft  driving  20  machine-tools  the  power 
required  was  reduced  three  horse-power.  In  a  polish- 
ing room  where  10  double  heads  in  one  row  with  one 
exhaust  fan  at  each  end  were  operated  we  recom- 
mended placing  the  machines  in  two  rows  with  one 
fan  between  the  rows,  which  effected  a  saving  of  8 
h.  p.  In  endeavoring  to  deliver  the  required  power 
at  a  machine  driven  by  a  countershaft  we  changed  the 
12  inch  pulleys  on  the  main  and  countershafts  to  24 
inch  pulleys  with  the  desired  result  and  incidentally 
reduced  the  load  two  horse-power. 

By  reducing  speed  of  the  line  shaft  in  a  large  ma- 
chine room  from  220  to  190  revolutions  per  minute  a 
saving  of  eight  horse-power  was  effected  without  de- 
creasing the  output,  as  speed  of  tools  was  taken  care 
of  by  cones. 

A  motor  replacing  a  gas  engine  operating  auto- 
matic machines  by  the  improved  speed  regulation  in- 
creased the  output  of  the  machines  10  per  cent.— the 
constant  turning  moment  permitting  a  heavier  feed 
to  the  cutting  tools. 

In  the  foregoing  case  the  output  of  the  shop  was 
increased  because  the  steady  motion  given  by  a  motor 
allowed  a  heavier  cut  to  be  taken  than  when  the  tools 
were  driven  by  a  gas  engine.  In  other  cases  we  have 
found  that  the  cutting  speed  could  be  increased  to  a 
point  higher  than  was  possible  with  the  unsteady  gas 
engine  drive. 

In  one  small  factory  we  were  unable  to  discover 
why  current  consumption  should  be  25  per  cent, 
higher  than  our  estimate.  We  finally  prevailed  upon 
the  manager  of  the  concern  to  allow  us  to  test  out  his 
machines,  which  his  superintendent  maintained  were 
in  excellent  condition.  After  working  for  two  days 
we  found  that  the  bearings  in  the  air  compressor  were 
running  on  the  iron  of  the  boxes.  Proper  habbitting 
of  the  machines  reduced  the  customer's  demand  two 
kilowatts,  and  we  retained  the  business. 

In  the  matter  of  factory  lighting:  We  usually  ad- 
vise such  customers  to  do  their  generol  floor  lighting 
with  gas  arcs,  but  to  install  individual  incandescent 
lights  at  the  machines.  Since  adopting  this  policy 
we  find  that  we  are  relieved  of  the  many  complaints 
on  lighting  bills  that  were  so  frequent  two  or  three 
months  in  the  winter,  when  our  factory  customers 


would  come  to  us  with  lighting  bills  that  were  some- 
times as  high  as  those  for  power.  Our  rate  system 
makes  a  high  price  per  kilowatt  hour  for  lights  oper- 
ated for  only  a  few  hours  annualy,  while  the  gas  com- 
pany makes  no  difference  between  short  hour  and 
long  hour  customers,  so  all  parties  are  satisfied  by 
this  division  of  service. 

In  this  respect  of  willingly  letting  short  hour  fac- 
tory lighting  go  to  the  gas  company  while  we  take  the 
power  business  we  believe  our  practice  is  unusual. 
We  know  that  we  get  power  business,  which  we  very 
much  want,  by  adopting  this  method;  while  if  we 
insisted  on  getting  the  evening  lighting  the  combined 
cost  would  be  prohibitive.  Other  respects  in  which 
we  think  our  power  practice  is  unusual  are  that  we 
have  taken  special  pains  to  assist  customers  in  keep- 
ing down  constant  losses,  such  as  friction  and  wind- 
age, and  that  we  regularly  offer  a  reduction  of  the 
standard  charge  item  of  our  price  in  consideration  of 
a  customer  undertaking  to  refrain  from  using  speci- 
fied parts  of  his  equipment  during  the  hours  of  our 
winter  lighting  peak. 


CANADIAN  NATIONAL  EXH  BITION 
FOR  1907, 

The  prize  list  of  the  Canadian  National  Exhibition 
of  Toronto,  to  be  held  August  27th  to  September  7th, 
is  just  out.  Many  changes  are  made,  making  it  more 
convenient  for  reference  by  exhibitors.  The  regula- 
tions are  altered  so  that  all  animals  exhibited  in  the 
ilve  stock  sections  must  be  registered  in  the  Cana- 
dian Herd  Book  registers. 

The  directors  have  endeavored  in  every  way  to 
protect  and  encourage  Canadian-bred  horses,  the 
prizes  in  the  breed  classes  of  the  horse  section  hav- 
ing been  increased  over  $600.  Several  new  classes 
have  also  been  added,  including  the  one  for  strings  of 
ten  horses,  which  is  expected  to  be  one  of  the  features 
of  this  year's  exhibit. 

In  the  speed  division  the  prizes  have  been  increased 
by  $1,000,  and  a  new  classes  has  been  added,  provid- 
ing for  horses  that  are  not  fast  enough  for  the  "free- 
for-all,"  but  that  are  too  speedy  for  the  2.30  classes. 
The  conditions  remain  the  same. 

In  the  cattle  section  A.  T.  Gordon,  of  Corabscause- 
way,  Scotland,  has  consented  to  judge  the  Shorthorns, 
which  is  the  largest  class  in  this  section. 

The  general  arrangement  throughout  the  prize  list 
this  year  is  alphabetical,  so  that  the  finding  of  any 
section  is  simplified.  The  aggregate  amount  of  the 
prizes  is  $39,000,  not  including  the  $3,600  given  in 
the  speed  department.  This  is  the  largest  purely 
agricultural  prize  list  on  the  American  continent. 


ILLUMINATING  NIAGARA. 

Effective  use  has  been  made  from  time  to  time  of 
searchlights  at  Niagara  for  iluminating  the  Gorge, 
etc.  Citizens  of  Niagara  Falls  now  propose  to  make 
a  regular  installation  for  the  purpose,  and  Mr.  W. 
D'A.  Ryan,  the  illuminating  expert,  is  giving  his 
attention  to  the  subject.  At  night  Niagara  is  not 
seen  except  under  moonlight,  and  it  is  believed  that 
some  very  beautiful  effects  can  be  obtained  by  throw- 
ing artificial  daylight  on  the  scene,  with  color  transi- 
tions. 
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NEW  METHOD  OF  FASTENING  INSULATORS' 

By  Carl  Egner. 


The  niothod  which  is  most  used  at  present  for  fast- 
piiing  an  insuhitor  to  its  support  consists,  as  is  well 
known,  in  the  support  bcint;  wound  rnmid  witli  l)lack 
oakum,  or  the  like,  after  which  the  itisuhitor  is  screw- 
ed on  over  the  oakum.  This  latter  material  does  not 
contribute  in  the  least  to  the  insuhitioii,  but,  on  the 
contrary,  diminishes  it  to  a  consi<h'ral)h'  de<jr(U!,  as 
filaments  of  the  oakum  often  han^'  down  and  servT  to 
conduct  the  ch'ctric  current  from  the  lowiM*  part  of 
the  insulator  to  the  support.  The  fixing  by  means  of 
black  oakum  needs  great  practice,  as  a  workman  un- 


accustomed  to  the  work  fiiuls  it  difficult  to  fasten  the 
insulator  properly,  in  addition  to  which  the  insulator 
easily  cracks  into  pieces  if  the  necessary  caution  is 
not  observed. 

In  the  new  method  of  fastening  the  insulator  the 
inconveniences  just  mentioned  are  obviated,  at  the 
same  time  certain  advantage  are  obtained,  as  will  be 
shown  below. 

The  essential  part  of  the  new  method  is  the  use  of 
insulating  caps,  which  consist  of  extra  strong  durable 
paper,  impregnated  with  insulating  material.  The 
form  of  the  insulator  caps  is  ihistratcd  in  Fig.  1,  and 
the  way  in  which  they  are  used  in  Figs.  2  and  3. 

The  insulating  caps  are  placed  to  the  requisite  num- 
ber upon  the  supjiort,  the  one  upon  the  other  (Fig.  2), 
and  are  jire.ssed  together  somewhat  by  the  hand,  so 
that  ther<'  will  be  no  great  space  between.  The  insu- 
lator is  then  screwed  on  while  simultaneously  being 
pressed  against  the  sui)port.  The  paper  is  thus  pressed 
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together,  so  that  it  (piite  fills  the  space  between  the 
support  and  tlic  inner  Ihi-eaded  part  of  the  insulator, 
as  is  illustrated  in  Fig.  '.i.  where  the  support  with  the 
insulating  ca])s  is  shown  after  the  insulator  has  been 
first  fastened  on  and  llicn  screwed  off.  The  num- 
ber of  caps  which  is  rerpiired  is  ascertained  by  trial 
for  each  special  kind  of  insulatoi-  atul  support.  The 
thickness  of  the  paper  is  preferably  so  chosen  that 
four  to  five  caps  have  to  be  used  for  each  insulator. 

•Translated  from  the  TeUnisk  Tidskrift. 


It  will  improve  the  insulation  if.  before  the  in.sula- 
tor  is  screwed  on  there  is  put  inside  the  .same  some 
drops  of  an  oil  which  will  not  become  rancid,  such  as 
paraffin  oil,  which  can,  if  desired,  be  mixed  with  raw 
linseed  oil.  For  this  purpose  a  small  oil  can  can  be 
used. 

Th(!  particular  advantage  of  tiie  insulating  caps  is 
the  greatly  improved  insulation.  This  increase  in  in- 
sulation is  due  to  a  great  extent  to  the  fact  that  the 
space  between  the  gupport  and  the  inner  mantel  of 
the  insidator  is  always  free  from  filaments  and  the 
like,  in  contrast  to  the  state  of  things  when  black 
oakum  is  used. 

Another  cause  of  the  improved  insulation  is  that 
the  insulating  caps  cover  the  support  not  only  at  the 
side  but  also  at  the  top  with  a  water-tight  insulating 
mass.  Thus  a  crack  in  the  upper  part  of  the  insula- 
tor does  little  or  no  harm.  A  large  number  of  experi- 
ments have  also  proved  that  the  insulator  can  be 
broken  off  at  the  top,  so  that  the  hole  for  the  sup- 
port becomes  visible  without  the  insulation  being  af- 
fected in  any  noticeable  degree,  at  least  for  some 
length  of  time.  This  fact  is  of  the  greatest  import- 
ance in  all  places  where  the  insulators  are  exposed 
to  damage,  and  also  in  places  where,  for  instance,  in- 
sulators which  have  not  been  separately  tested  are 
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used  for  the  support  of  low  tension  current  conduc- 
tors, as  among  such  insulators  there  are  not  a  few 
which  have  fine  cracks  extending  through  the  same 
and  causing  leakage  of  current  in  bad  we;ither. 

A  third  and  very  essential  cause  of  the  improved 
insiilation  Avhich  is  obtained  by  the  use  of  insulating 
caps  is  that  they  are  impregnated  with  an  oily  insult- 
ing material,  whereby  the  insulators  are  made  to  act 
as  oil  insulators.  The  oily,  creased  surface  of  the 
lowest  part  of  the  caps,  between  the  support  and  the 
insulator,  offers  a  very  great  resistance  to  surface 
leakage,  and  as  this  .surface  is  the  best  protected  part 
within  the  insulator,  it  can.  keep  clean  and  act  for  a 
long  period.  It  is  clear,  however,  that,  by  degrees, 
the  oil  will  get  dirty  by  dust,  etc.,  and  that  the  insu- 
lation will  diminish.  Rut.  for  the  rea.sons  mentioned 
above,  the  insulation  will  always  be  greater  than  if 
black  oakum  is  used,  and  it  can  easily  again  be  in- 
crea.sed  by  unscrewing  the  insulator  and  putting  on 
new  caps,  or,  if  desired,  by  again  soaking  the  old  ones 
in  oil.  This  would  be  a  most  advantageous  method 
of  proceeding,  especially  in  the  case  of  important  low 
tension  conductors,  as,  for  example,  long  telephone 
lines. 

A  well-known  cause  which  contribute.'^  to  the  deter- 
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ioration  of  insulation,  always  noticed  on  old  conduct- 
ing lines,  is  that  spiders  and  other  insects  frequent 
the  places  on  the  underside  of  the  insulators  between 
the  mantels  and  the  support.  This  inconvenience  can 
to  some  extent  be  remedied,  where  insulating  caps  are 
employed,  by  adding  birch  oil  or  some  other  substance 
the  odor  of  which  is  avoided  by  insects  to  the  material 
with  which  the  caps  are  impregnated.  This  has,  how- 
ever, not  been  tested  in  practice. 

Insulating  caps  have  also  other  advantages  besides 
the  increase  in  insulation,  and  the  first  thing  to  be 
noticed  is  that  the  mounting  of  the  insulators  is 
greatly  facilitated.  Experiments  have  proved  that, 
when  insulating  caps  are  used,  the  mounting  takes 
onl}'  half  the  time  which  is  required  when  black 
oakum  is  used,  while  little  or  no  practice  is  needed  to 
do  the  work. 

In  addition  to  this,  insulators  with  insulating  caps 
will  always  be  mounted  concentrically  in  respect  to 
the  support,  for  the  reason  that  the  material  in  the 
caps  automatically  spreads  itself  equally  round  the 
support  when  the  insulators  are  screwed  on. 

Experience  has  also  proved  that  breakage  of  insu- 
lators, when  these  are  being  mounted,  seldom  or  never 
occurs  when  insulating  caps  are  used,  which  is  of  con- 
siderable importance. 

Finally,  it  should  be  mentioned  that  the  unserew- 
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ing  of  the  insulators  from  the  siipports  is  considerably 
facilitated  by  this  new  method  of  mounting  the  same, 
a  fact  of  great  importance  on  lines  where  the  insula- 
tors are  much  exposed  to  soot  and  smoke,  and  must 
consequently  often  be  taken  down  to  be  cleaned. 

In  order  to  show  in  what  degree  insulating  caps 
affect  the  insulation,  a  diagram  (Pig.  4)  is  repro- 
duced, showing  tests  carried  out  by  the  Material  Test- 
ing Department  of  the  Eoyal  Technical  College,  to 
show  the  difference  between  insulators  fastened  with 
oakum  and  some  insulators  fastened  with  insulator 
caps. 

The  tests  were  made  in  a  rain-chamber,  and  the  dia- 
gram shows  the  leakage,  partly  during  the  rain,  partly 
for  a  time  after  the  rain  had  ceased.  From  the  curves 
shown  it  will  be  seen  that  the  paper  fastenings  gave 
when  the  leakage  was  highest  more  than  ten  times  as 
good  a  result  as  the  oakum  fastenings. — The  Electri- 
cian. 


ELECTRIC  PUMPING. 

Electrically-driven  turbine  pumps  were  the  subject 
of  discussion  at  one  of  the  sessions  of  the  Ame'riean 
Waterworks  Association,  which  convened  in  Toronto 
last  month.  The  paper  of  Mr.  Henry  L.  Lyon,, 
Deputy  Water  Commissioner  of  Buffalo,  contended 


that  the  cost  per  million  gallons  of  water  pumped  by 
electrically-driven  engines  was  $4.84,  while  the  steam- 
driven  pumps  required  $5.22  per  million  gallons. 

As  a  general  proposition  this  was  disputed  by 
Messrs.  Will  J.  Sando,  consulting  engineer,  Milwaukee ; 
Chas.  A.  Hague,  consulting  engineer,  New  York,  and 
D.  W.  French,  superintendent,  Weekawken,  N.J.  It 
was  claimed  that  the  proximity  of  Buffalo  to  the  Falls, 
and  the  consequent  cheapness  of  electrical  power 
there,  weakened  the  argument  in  favor  of  the  elec- 
trical pumps.  In  Boston,  where  coal  costs  $3.87  a 
ton,  as  against  $2.50  in  Buffalo,  equalizing  the  head 
pumped  against,  the  price  of  pumping  was  only  $4 
as  against  $5.22  in  Buffalo.  Seven  municipal  and 
fifteen  individual  steam  pumping  stations  in  the 
United  States  pump  water  cheaper  than  Buffalo,  not- 
withstanding the  favorable  conditions  existing  at  Buf- 
falo. 

The  world's  record  for  economy  and  efficiency  of 
waterworks  pumping  engines  is  held  by  the  plant  at 
Bissell's  Point,  St.  Louis,  Mo.,  built  by  AUis-Chalmers 
Company  of  Milwaukee.  The  duty  reached  at  the 
official  test  was  181,068,605  foot  pounds.  In  order 
that  engineers  may  know  exactly  how  these  figures 
were  reached  the  company  printed  in  bulletin  form 
complete  details  of  the  test.  These  and  other  bulle- 
tins containing  information  not  usually  made  public 
but  of  great  value  to  those  intei-ested  in  waterworks 
were  distributed  among  the  members  of  the  American 
Waterworks  Association  by  Allis-Chalmers-BuUoek, 
Limited,  in  a  handsome  souvenir  cover. 

The  experience  of  the  city  of  Montreal  in  the  mat- 
ter of  electric  piimping  was  given  to  the  American 
Waterworks  Association  in  a  bulletin  by  the  John 
McDougall  Caledonian  Iron  Works  Company,  Limit- 
ed, containing  a  report  of  the  official  test  on  the  three 
stage  14  inch  Worthington  pump  driven  by  a  400 
hoi'se-power  Allis-Chalmers-BuUock  induction  motor 
installed  by  them  at  the  McTavish  street  pumping 
station. 


STARTING  ARRANGEMENTS  FOR  GAS 
ENGINES. 

For  gas  engines  of  100  brake  horse-power  and  up- 
wards, the  starting  arrangements  should  be  most  care- 
fully considered  if  a  proper  degree  of  certainty  in 
starting  is  to  be  secured.  In  such  sizes  there  are  tw(. 
chief  methods  employed,  namely,  where  an  initial 
charge  of  explosive  mixture  is  pumped  into  the  cylin- 
der and  then  ignited  to  obtain  the  first  impulse,  and 
the  alternative  to  this  is  to  provide  a  supply  of  com- 
pressed air  for  putting  the  engine  in  motion,  after 
which  it  automatically  draws  in  the  first  charge  in 
the  usiial  way.  In  both  cases  it  is  customary  to  fit 
either  a  friction  clutch  or  a  fast  and  loose  pulley  to 
the  main  drive  from  the  engine,  so  that  it  may  start 
free  from  external  resistance.  In  view  of  sizes  of  the 
belts  involved,  which  are  unwieldly  for  shifting  from 
fast  to  loose  pulleys,  and  of  the  frequent  application 
of  rope  drives,  friction  clvitches  are  being  increasingly 
employed,  and  a  word  of  warning  in  respect  of  them 
will  not  be  out  of  place.  There  are  good  clutches  and 
bad  clutches,  and  of  the  latter  it  may  be  said  that 
there  is  no  appliance  which  will  cause  more  worry 
and  trouble  than  a  bad  clutch.  It  is  almost  super- 
fluous to  add,  therefore,  that  only  the  best  clutch 
should  be  considered  for  the  purpose  and  in  ordering 
purchasers  should  state  clearly  for  what  purpose  the 
clutch  is  intended,  and  that  it  must  be  amply  strong 
for  the  work.  On  the  whole,  we  would  be  inclined  to 
advocate  the  invariable  adoption  of  compressed  air 
as  a  starting  medium  for  engines  of  150  horse-power 
and  over,  but  the  use  of  petrol  as  a  means  of  supply- 
ing a  powerful  gas  to  the  engine  for  starting  pur- 
poses is  also  being  increasingly  employed  with  exceed- 
ingly .  good  results. — Journal  of  Electricity,  Power 
and  Gas. 
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INVENTION  DEVELOPMENT 

IN  Tfifc  ELECTRICAL  PIELD 


Niiw  Watek-level  Indicatok. — A  simple  water- 
level  indicator,  developed  by  A.  A.  Radtke,  of  Chi- 
cago, has  recently  made  its  appearance.  It  is  an 
electrical  device,  and  can  be  installed  by  anyone  hav- 
ing a  little  electrical  knowledge.  The  apparatus  at 
the  tank,  as  shown  by  the  accompanying  diagram, 
consists  of  a  small  dr\im  carrying  two  cords,  one 
attached  to  a  Hoat  and  the  other  to  a  counterweight. 
At.  one  end  of  the  dniiii  is  a  linish  contact,  which  suc- 
cessively passes  over  three  (i.\ed  contact  plates  when 
the  drum  rotates.  Pour  wires  serve  to  connect  the 
contact  drum  with  the  insti'iiment.  The  indicator  is 
so  constructed  tliat  it  can  Ix;  attached  to  any  lighting 
circuit.  The  current  re(iuired  is  one-quarter  ampere. 
The  feature  of  this  indicator  is  that  a  complete  series 


A  New  Watkk-Level  Indicator. 


of  indicat  ions  is  given,  showing  at  all  times  the  height 
of  the  water  in  the  tank.  The  distance  between  the 
instrument  and  the  tank  from  which  the  indication 
is  desired  does  not  affect  its  operation.  This  device 
is  also  adapted  to  other  uses,  in  fact,  to  any  appli- 
cation where  the  indication  of  the  motion  of  a  moving 
part  is  desired  at  a  distance.  Batteries  may  be  used 
to  furni.sh  the  current  when  a  lighting  circuit  is  not 
available. 


Electric  Scintillatok. — It  is  proposed  to  illumin- 
ate the  falls  of  Niagara  by  the  electric  scintillator,  an 
effective  display  illuminating  device  recently  invent- 
ed by  W.  D'A.  Ryan,  the  well-known  illuminating 
engineer  of  Lynn,  ]\Iass.  The  apparatus  was  designed 
by  Mr.  Kyan  partly  as  a  new  feature  of  the  James- 
town Exposition,  but  for  financial  and  other  reasons 
it  was  decided  not  to  use  it.  The  practicability  of  the 
device  and  its  capability  to  produce  exceptionally 
striking  illuminating  effects  were,  however,  demon- 
strated in  a  54-night  consecutive  ru?i  at  Bass  Point. 
Nahant.  The  ai)paratus  proposed  for  use  at  Niagara 
Palls  will  differ  materially  from  the  scintillators 
above  referred  to,  particularly  in  its  size  and  applica- 


tion. ]\Ir.  Kyan  projxjses  to  u.se  two  batteries,  one 
of  five  60  inch  projectors  mounted  at  the  highest 
available  point  on  the  Canadian  side  and  so  placed 
as  to  catch  the  crest  of  the  falls  and  plunge  the  light 
into  the  broken  water  as  it  rushes  down  between  the 
bridge  and  the  brink  on  the  American  side.  These 
will  be  so  placed  that  they  can  be  used  to  advantage 
to  sweep  the  rapids  and  the  Canadian  F'alls.  The 
color  attachments  will  be  used  so  as  to  tinge  the  water 
various  shades,  including  carmine,  crimson,  oraiige, 
yellow,  green,  violet  and  i)urple  of  the  purest  shades 
(•btainable.  These  various  shades  will  be  combined 
in  different  ways  so  as  to  introduce  innumerable 
pleasing  tints  and  shades  in  various  combinations. 

The  second  battery  will  consist  of  twenty-five  36 
inch  projectors  mounted  in  the  form  of  a  crescent  at 
the  base  of  the  Gorge  on  the  Canadian  side.  The.se 
will  also  be  provided  with  color  attachments  and  the 
projectors  will  be  so  placed  that  they  can  be  concen- 
trated on  either  the  American  or  Canadian  Palls,  or 
sub-divided  so  as  to  cover  the  Canadian  and  Ameri- 
can Palls  as  well  as  the  ^Maid  of  the  Mist  Falls. 

Along  the  edge  of  the  water  opposite  the  battery 
in  the  Gorge  the  scintillator  head  could  be  installed 
and  al.so  the  mortars  for  discharging  the  smoke  bombs 
and  mines. 

The  illumination  without  .special  features  would 
consist  merely  of  tlinnving  white  light  on  to  the  Palls 
without  attempting  any  spectacular  effects.  Special 
features  of  twelve  distinct  varieties  are  said  to  be 
possible  with  Mr.  Ryan's  device. 

Preparation  of  Tungsten  Pilaments. — A  German 
syndicate  has  recently  patented  a  process  of  heating 
tungsten  almost  to  its  melting  point  as  a  preliminary 
process  of  lamp  making.  The  heating  is  effected  on 
the  formed  filaments  and  by  electricity.  This  is  done 
by  connecting  up  the  filament  to  be  treated  in  the 
same  manner  as  an  ordinary  incandescent  lamp  fila- 
ment, either  in  vacuo  or  in  an  indifferent  gas,  and 
heating  the  same  to  a  very  high  degree  by  means  of 
the  electric  current;  or  the  filament  may  be  heated 
in  an  electric  arc  generated  between  tungsten  elec- 
trodes. The  tungsten  incandescent  body  to  be  em- 
ployed should,  in  the  preliminary  process,  be  heated 
to  a  degree  corresponding  to  at  least  1  watt  per 
candle-power  This  intense  heating  will  in  a  short 
time  render  the  filament  sufficiently  constant  for 
practical  purpost»s  for  a  con.sumption  of  from  1  to  1.5 
watts  per  candle-power.  The  advantageous  effect 
which  has  been  found  to  follow  this  heating  is  stated 
to  be  probably  due  to  the  fact  that  the  filament  gives 
off  all  of  its  impurities  in  the  high  temperature  and 
becomes  denser.  It  is  stated  that  if  an  o.smium  fila- 
ment is  heated  considerably  above  the  usual  tempera- 
ture, it  becomes  so  diu^tile  that  it  can  be  easily  roUed 
to  a  spiral  without  breaking,  but  at  the  same  time  its 
electrical  resistance  falls  to  a  most  extraordinary  ex- 
tent :  on  the  other  hand,  the  effect  of  this  hiffh  decree 
of  heating  on  tungsten  produces  no  alteration  what- 
ever in  its  physical  properties. 
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CHOKE-COILS  VERSUS  EXTRA  INSULATION  ON  THE 
END-WINDINGS  OF  TRANSFORMERS.* 

By  S.   M.  KiNTNER. 

Surges  along  a  transmission  line  are  stopped  and  throwii 
back  by  choke  coils  in  a  manner  analogous  to  the  reflection  of 
water  waves  by  a  breakwater  at  the  entrance  to  a  harbor.  The 
quiet  of  a  harbor  is  obtained  by  setting  up  a  strong  wall  cap- 
able of  withstanding  the  shock  of  the  waves  that  strike  against 
it;  so  is  the  analogous  quiet  of  a  transformer  obtained  by 
placing  a  choke  coil  in  the  path  of  a  disturbance. 

A  choke  coil  will  be  effective  in  reflecting  and  shielding  all 
back  of  it  according  to  its  strength.  The  strength  of  a  choke 
coil  is  measured  by  its  inductance  and  its  insulation.  If  the 
former  is  small,  but  little  reflection  will  take  place,  the  surge 
passing  through  the  coil  and  continuing  beyond  it.  If  the 
insulation  of  the  coil  is  weak  and  the  inductance  is  of  sufli- 
cient  value  to  retard  the  on-coming  wave  and  throw  it  back 
on  to  the  line,  the  rise  of  voltage  will  cause  a  discharge  over 
the  coil  face  and  the  wave  will  continue  to  pass  the  coil. 
These  two  conditions  can  be  likened  to  a  breakwater  consist- 
ing of  piling  spaced  so  as  to  have  little  effect  in  retarding 
an  incoming  wave  in  the  first  instance;  and  in  the  second 
instance  to  a  breakwater  of  insufficient  height  so  that  the  waves 
pass  over  it. 

With  a  given  choke  coil  on  a  given  line,  a  certain  fixed 
amount  of  protection  will  be  afforded  any  apparatus  placed 
back  of  the  coil.  There  is  no  relation  between  the  coil  and 
the  apparatus  being  protected  that  will  make  the  coil  more 
or  less  effective  in  its  operation  of  throwing  back  surges  that 
come  in  from  the  line.  The  choke  coil  will  produce  the  same 
percentage  of  reflection  regardless  of  what  it  is  protecting, 
and  consequently  can  be  said  to  be  affording  the  same  protec- 
tion. 

Tests  indicate  that  the  same  percentage  of  protection  will 
be  afforded  by  the  same  coil  for  all  parts  of  the  same  trans- 
former; that  is,  measurements  made  over  200  turns  of  the 
winding  of  a  transformer  which  was  being  subjected  to  static 
surges  from  a  discharging  condenser:  first,  when  the  trans- 
former was  unprotected ;  secondly,  when  it  was  protected  by 
a  choke  coil,  showed  practically  the  same  percentage  of  pro- 
tection afforded  by  the  choke  coil  when  the  measurements  were 
repeated  over  only  twenty  turns  of  the  transformer.  A  long 
series  of  tests,  the  results  of  a  part  of  which  have  been  re- 
cently made  known  to  the  Institute  by  Mr.  E.  P.  Jackson,  have 
convinced  the  writer  of  the  truth  of  the  above  statements. 

In  choosing  a  choke  coil  for  a  particular  installation,  the 
matter  resolves  itself  into  a  consideration  of :  1,  the  possible 
surge  the  apparatus  can  withstand  safely;  2,  the  probable 
surge  that  can  be  transmitted  over  the  proposed  line,  the  line 
insulation  indicating  the  maximum  voltage  that  the  surge  can 
have  during  transmission ;  3,  the  maximum  allowable  induct- 
ance that  will  not  seriously  affect  the  line  regulation  if  an 
external  choke  coil  is  used;  4,  a  consideration  of  the  amount 
of  money  to  be  expended  for  choke  coils  as  insurance  against 
interruption;  5,  the  selection  of  a  choke  coil  which  will  most 
nearly  meet  the  above  conditions,  the  selection  being  guided  by 
the  above,  combined  with  the  results  of  tests  and  curves 
similar  to  those  shown  in  Mr.  Jackson's  paper. 

The  question  of  whether  part  of  the  transformer  winding 
should  be  made  strong  enough  to  withstand  the  surges — and 
thus  have  within  its  own  windings  a  choke  coil  that  protects 
the  rest  of  the  apparatus — or  whether  an  extra  coil  should  be 
used,  will  be  discussed  below. 

The  following  is  a  list  of  the  advantages  of  separate  choke 
coils: 

Advantages. 

1.  On  a  choke  coil  there  is  normally  no  voltage  between 
turns,  and  consequently  no  tendency  to  hold  a  short  circuit  in 
the  event  of  a  momentary  surface  discharge. 

2.  The  choke  coil  permits  the  construction  of  a  transformer 
with  uniform  insulation  throughout.  This  permits  the  safe 
working  of  such  a  transformer  with  several  methods  of  con- 
nection to  the  line. 

3.  The  choke  coil  allows  the  safe  use  of  a  cheaper  trans- 
former. 

4.  The  choke  coil  can  be  insulated  much  more  strongly  than 
a  transformer. 

*  Paper  presented  at  the  24th  Annual  Convention  of  the  American  Institute  of 
Electrical  Engineers,  Niagara  Falls,  N.Y.,  June  26,  1907. 


Disadvantages. 

5.  Increase  in  the  number  of  pieces  of  apparatus. 

6.  Increase  in  complication  of  station  wiring  when  external 
choke  coils  are  used. 

1.  One  of  the  greatest  advantages  of  choke  coils  over  extra 
insulation  on  the  transformer  windings  lies  in  the  fact  that 
the  choke  coil  does  not  normally  have  a  voltage  between 
turns.  In  the  event  of  a  choke  coil  insulation  failing  between 
turns,  nothing  in  the  nature  of  a  short  circuit  results,  as  there 
is  no  voltage  difference  to  maintain  an  arc.  On  the  other  hand, 
a  failure  between  turns  in  the  insulation  of  a  transformer  is 
vital,  and  it  is  almost  certain  to  result  in  a  transformer  burn- 
out. A  part  of  the  choke  coil  will  be  cut  out  and  will  be 
inoperative,  and  consequently  the  coil  less  effective  as  a  whole 
is  the  worst  that  can  result  from  such  a  failure  in  the  coil 
insulation. 

2.  The  second  point  of  superiority  of  the  choke  coil — allow- 
ing the  use  of  a  transformer  which  is  uniformly  insulated — 
is  of  great  advantage  to  the  builder,  as  well  as  to  the  operator. 

In  the  majority  of  specifications  for  power  transmission 

transformers,  it  is  required  that  the  transformer  be  capable 

of  operating  at  one-half  voltage  at  full  rated  capacity.  In 

general,  it  is  expected  also  that  occasion  may  arise  when  the 

transformer  may  be  operated  either  in  star  or  delta  connec- 
tion. 

It  is  evident  that  to  meet  all  the  above  conditions  with  cer- 
tain parts  of  the  transformer  specially  insulated,  involves  some 
very  complicated  insulation  arrangements,  and  requires  extra 
insulation  on  a  large  part  of  the  whole  transformer. 

3.  In  consideration  of  the  third  point,  that  of  cost  of  trans- 
former, it  should  be  remembered  that  the  better  grade  of 
power  transmission  transformers  of  1,000  kw.  and  upward 
are  wound  with  copper  ribbon,  one  turn  per  layer.  These  coils 
are  insulated  uniformly  throughout,  so  as  to  stand  momentary 
voltages  of  from  5,000  to  9,000,  between  turns.  In  order  to 
get  this  result,  only  about  8  to  10  per  cent,  of  the  available 
winding  space  can  be  used  lor  copper,  the  res';  being  given  up 
to  solid  insulation  and  oil  ventilating  ducts.  An  increase  in 
insulation  over  the  above  is  not  desirable  witn  the  insulating 
materials  in  use  at  this  time  for  two  reasons:  first,  the  coils 
cannot  be  made  strong  enougu  mechanically  to  stay  in  place 
under  the  shocks  to  which  tuey  are  subjected;  secondly,  the 
extra  insulation  retains  the  heat  from  the  copper,  and  thus 
either  burns  out  or  necessitates  a  much  lower  rating  of  the 
transformer. 

It  is  very  difiScult  for  workmen  to  handle  large  coils  with 
extra  heavy  insulation  without  injury  to  the  insulation. 

It  is  therefore  evident  that  a  cheaper  transformer  can 
be  employed  when  a  protecting  choke  coil  is  used. 

4.  The  fourth  advantage  of  the  choke  coil  is  that  much 
better  insulation  can  be  obtained  in  it  than  in  a  transformer. 
This  is  due  to  the  fact  that  more  material  can  be  used  by 
allowing  more  extension  beyond  the  copper  than  could  be  em- 
ployed economically  in  a  transformer  coil;  also  the  shape  of 
the  coil  is  much  simpler  than  that  of  the  average  transformer 
coil  and  thus  more  readily  lends  itself  to  better  insulation. 

5-6.  The  disadvantages  of  the  choke  coil  over  the  extra  insu- 
lation are  two  in  number;  first,  an  increase  in  the  number  of 
pieces  of  apparatus;  secondly,  an  increased  complication  in 
the  station  wiring  when  an  external  choke  coil  is  used.  Both 
of  these  disadvantages  are  very  materially  reduced  when  it  is 
permissible  to  mount  the  choke  coils  inside  of  the  transformer 
tank.  It  is  thus  possible  to  make  the  choke  coil  a  part  of  the 
transformer  terminal,  the  coil  being  connected  on  the  inner 
end  of  the  terminal. 

For  some  installations  it  is  possible  to  use  choke  coils 
mounted  out  in  the  air  and  thus  made  a  part  of  the  station 
wiring,  but  in  general  the  oil-insulated  coil  is  to  be  preferred. 
Past  practice  has  been  to  have  each  oil-insulated  choke  coil 
mounted  on  its  own  tank,  but  there  seems  to  be  no  good  reason 
why  they  cannot  be  placed  inside  the  transformer  tank  and 
thus  save  considerable  floor  space  as  well  as  outside  wiring. 

After  a  thorough  consideration  of  what  is  involved  in  the 
above  points,  it  is  the  writer's  opinion  that  for  a  given  expendi- 
ture to  provide  protection  against  surges,  more  can  be  obtained 
by  the  use  of  choke  coils  than  by  extra  insulation  on  the 
transformer. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS ; 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  he  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 

Question  No.  1. — Can  you  tell  me  of  any  way  to 
distinguish  between  incandescent  lamps  which  have 
got  broken  and  those  which  burn  out?  We  quite  fre- 
quently have  lamps  returned  to  us  because  they  have 
Imrnt  only  a  little  while,  though  really  we  sometimes 
think  that  some  boy  has  dropped  them  and  broken 
them. 

Answer. — Fortunately  for  both  those  making  lamps 
and  those  who  are  handling  and  consuming  them,  there 
is  an  infallible  test  for  a  broken  versus  a  burnt-out 
lamp,  and  that  is  this:  If  a  filament  be  broken  from 
dropping  the  lamp,  or  any  severe  jar,  the  ends  of 
the  filament  are  square  right  to  the  point  of  breakage, 
whereas  if  the  lamp  failed  from  burning  out  the 
ends  of  the  filament  will  invariably  be  pointed.  The 
difference  is  extremely  marked,  and  can  be  detected 
at  once  by  the  eye,  the  best  way  to  see  the  break  being 
to  hold  the  lamp  in  front  of  a  sheet  of  white  paper. 
In  addition  to  this,  all  treated  filaments  turn  black  at 
the  points,  this  blackening  being  very  plain  as  com- 
pared with  the  steely  gray  color  which  is  characteris- 
tic of  a  treated  filament.  When  this  effect  is  'present 
it  is  very  strong  corroboration  of  the  pointed  end 
effect,  in  fact  either  alone  is  infallible,  and  enables 
one  to  say  most  positively  that  a  lamp  did  or  did  not 
burn  out,  irrespective  of  any  statements  to  the  con- 
trary. You  must  note  that  the  blackening  effect  is 
not  found  in  the  very  small  candle  power  medium 
voltage  lamps,  nor  in  some  of  those  made  for  high 
voltages,  because  the  filaments  in  these  classes  are 
not  always  treated,  obviously  the  untreated  filament, 
being  black  already,  cannot  show  a  blackening  effect. 


Question  No.  2. — Would  cast  iron  bearing  bush- 
ings be  satisfactory  and  practical  to  be  used  on  60 
cycle  induction  motors  running  at  1,800,  1.200  and 
900  revolutions  per  minute  without  any  fear  that  the 
bearing  may  get  loose  too  soon  so  that  the  rotor  will 
strike  the  stator,  on  account  of  its  small  air  gap  (.012- 
.025) ? 

Answer. — We  would  saj'^  that  the  results,  as  long 
as  the  equipment  wei-e  given  very  close  attention, 
would  be  quite  satisfactory.  On  the  other  hand  any 
small  particles  of  dirt,  or  any  slight  deficiency  in  the 
oil,  would  be  mucli  more  likely  to  develop  serious 
trouble  in  an  iron  bearing  than  if  it  were  made  of 
brass  or  some  of  the  standard  alloys.  Then  again  if 
the  Irnuhlc  does  become  serious  -you  run  far  greater 
chances  of  damaging  your  shaft,  if  it  be  .operating 
in  an  iron  b'^aring,  than  if  it  were  running  in  one  of 
the  other  styles,  because  these  latter  metals,  being 
softer  than  the  shaft,  are  usually  the  parts  which 
suffer  the  most,  the  shaft  coming  out  comparatively 


uiidamagcd.  A  Mother  objection  to  a  cast  iron  bearing 
is  that  it  cannot  be  poured  except  from  a  cupola,  be- 
sides which  it  always  requires  machining  As  oppo.sed 
to  this  the  various  babbit  alloys  can  be  melted  on  an 
ordinary  forge  fire,  and  can  be  fitted  with  compara- 
tively little  trouble.  As  a  matter  of  fact  a  great 
many  boxes  of  this  type  are  lined  by  pouring  direct 
on  to  the  shaft  or  a  mandrel,  and  used  without  bor- 
ing, though  in  induction  motors  the  allowable  clear- 
ances are  too  small  to  admit  this  practice,  unless  for 
emergency  cases.  In  flooded  bearings,  the  type  alway.s 
used  in  all  modern  motors,  the  friction  of  iron  upon 
iron  is  just  about  the  same  as  that  of  iron  upon  brass 
or  babbit,  though  this  is  not  true  of  .surfaces  under 
steam  pressure,  and  where  in  additicm  the  lubrication 
is  only  medium,  such  as  slide  valves  and  piston  pack- 
ing rings.  In  such  situations  the  friction  of  iron  upon 
iron  is  less  than  that  of  any  other  combination,  and 
the  life  of  the  parts  is  much  greater. 


Question  No.  3. — What  is  the  proper  size  for  a  neu- 
tral wire  in  three  wire  work?  What  sized  conduit 
should  I  use  for  three  No.  0  wires? 

Answer. — For  single  phase  or  direct  current  three 
wire  work  the  neutral  theoretically  need  be  only  just 
1-arge  enough  to  carry  the  unbalanced  load,  for  in- 
stance, a  No.  14  would  be  quite  sufficient  to  carry  an 
unbalanced  load  of  .5  amperes,  a.ssuming  not  too  great 
a  distance,  even  tho\igh  the  load  on  the  outsides  were 
heavy  enough  to  require  a  No.  0.  Practically,  though, 
this  is  never  done,  the  neutral  always  being  made  at 
least  5  per  cent,  of  the  two  outsides  Sometimes  it 
is  made  the  full  size,  in  which  case  one  side  of  the 
.system  can  be  out  entirely  and  the  other  still  carry 
full  load  with  normal  drop.  Then  occasionally  the 
neutral  is  made  twice  as  large  as  the  other  two,  so 
that  by  the  use  of  a  breakdo^^•n  switch  the  whole 
system  can  be  converted  into  a  two  wire  plant,  and 
the  whole  load  carried  by  one  side  with  the  usual 
drop.  In  three  wii'e  two  phase  systems  the  neutral 
should  be  1-10  per  cent,  of  the  two  others.  Three  No.  0 
conductors  will  require  a  1  1-2  inch  conduit,  but  they 
should  be  cable,  not  wire. 

Question  No.  4. — What  are  the  advantages  of  single 
phase  motors  in  comparison  with  the  polyphase  form? 
What  is  the  largest  size  that  it  is  desirable  to  install, 
and  what  is  the  largest  size  made? 

Answer. — We  px'esume  that  you  are  speaking  of  a 
polyphase  plant,  becaitse  if  the  plant  be  single  phase 
the  advantages  of  coiirse  are  manifest,  namely,  that 
they  allow  you  to  give  a  power  service,  in  medium 
sized  units,  off  a  plant  that  otherwise  is  iiicapable  of 
doing  anything  but  lighting.  For  polyphase  plants 
the  main  advantage  is  that  yon  do  not  have  to  extend 
your  three  wires  wherever  power  is  needed,  the  two 
already  installed  for  lighting  being  as  a  rule  quite 
sufficient.  In  addition  to  this  saving  you  have  the 
decreased  cost  of  transformers  and  secondary  wiring, 
though  these  will  be  jiartially  offset  by  the  increased 
cost  of  the  motor.  Tlie  largest  size  desirable  is  more 
a  matter  of  i>lant  capacity  than  of  the  motor  itself. 
5  horse-jiower  being  perhaps  a  very  fair  limit  for 
all  medium  sized  generating  stations.  Sometimes  this 
is  extended  to  include  as  high  as  15  hoi*se-po\ver, 
though  motors  of  this  size  are  inclined  to  produce  too 
much  unbalancing  unless  the  plant  be  fairly  large. 
We  understand  that  the  largest  size  that  has  been 
made  is  about  60  horse-power,  though  these  of  course 
are  more  or  less  rare,  ^lotors  of  W  and  35  horse- 
power are  in  constant  use  in  some  of  the  larger  United 
States  plants. 
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ALTERNATING-CURRENT  ELECTROLYSIS/ 
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STimmar3^ — The  author  gives  results  of  electrolytic 
experiments  carried  out  with  diiferent  metals  in  vari- 
ous salt  soliTtions  at  freqiTcncies  of  .60  and  25,  and 
with  direct  CTTrrent.  Some  of  the  experiments  were 
repeated  with  these  solutions  in  different  soils.  Lead 
is  generally  attacked  more  than  iron,  and  the  results 
vary  considerably  with  the  different  salts.  The  cor- 
rosion is  foTind  to  be  rediiced  to  a  negligible  amount 
by  superimposing  on  the  alternating  current  a  direct 
CTirrent  equal  to  1.5  per  cent,  of  the  alternating  cur- 
rent. 

The  development  of  the  one  phase  railway  motor 
and  the  introduction  of  grounded  alternating  current 
systems,  in  which  the  current  is  returned 
along  the  rails  lead  to  some  difficulty  in 
protecting  lead  cables,  *  etc.,  from  electro- 
lytic corrosion.  An  investigation  was  there- 
fore Tindertaken  to  determine  whether,  and  to  what 
extent,  alternating  currents  passing  between  any  me- 
tallic conductor  and  the  ground  wottM  produce  elec- 
trolytic corrosion.  These  tests  were  started  in  the 
spring  of  1906  and  carried  on  practically  continu- 
ously throughout  most  of  the  year,  being  extended  to 
the  investigation  of  different  ciTrrent  densities  and 
different  freqTiencies.  First,  several  series  of  tests 
were  made  with  diluted  solutions  of  such  salts  as  may 
be  expected  in  the  ground.  Then  different  kinds  of 
soils  were  investigated,  and  then  tests  made  on  a  typi- 
cal soil  by  adding  different  substances — carbonates, 
STilphates,  organic  matter,  etc. — and  notiiTg  their  ef- 
fects. Ultimately  the  possibility  of  protection  against 
electrolytic  corrosion  was  investigated. 

In  the  first  set  of  tests  lead  and  sheet  iron  were  in- 
vestigated ;  in  the  last  tests  only  lead  plates  were  used, 
as  the  first  tests  proved  the  relative  unimportance  of 
iron. 

Method  of  Test.— Plates  of  1.25  width  and  2.5  in. 
height  were  used — that  is,  with  aboTit  6.25  sq.  in. 
exposed  area  of  very  thin  and  pure  sheet  lead,  so- 
called  "test  lead."  These  plates,  after  cleaning,  were 
weighed  on  a  chemical  balance,  reading  accTirately  to 
aboTit  0.5  milligramme,  then  immersed  in  the  electro- 
lyte or  the  soil,  the  CTirrent  passed  through  for  a  time 
varying  from  60  to  390  hours ;  then  the  plates  were 
taken  OTit,  washed  with  water  and  dilute  acetic  acid 
(about  10  per  cent.),  dried,  and  again  weighed.  The 
total  weight  of  each  plate  was  about  6  grammes,  and 
the  amount  dissolved  usually  several  hTindred  milli- 
grammes. Cheek  tests  showed  that  the  amount  of 
lead  which  can  be  dissolved  chemically  by  acetic  acid 
washing  does  not  exceed  1  or  2  milligrammes.  The  iron 
plates  were  cut  to  the  same  size,  from  transformer 
iron  of  10  milligrammes  thickness,  having  an  average 
weight  of  2.5  grammes.  They  were  treated  in  the 
same  manner,  except  that  very  dilute  hydrochloric 
acid  was  used  for  washing. 

As  containing  vessels  glass  tumblers  were  used  of 
aboTit 250 cubic  cm.  volume,  and  the  soil  was  kept  moist 
by  replacing  the  evaporation  with  distilled  water.  A 
number  of  tumblers  were  connected  in  series  with  an 
alternating  current  eircTiit  and  immersed  in  a  water 

♦Abstract  of  a  paper  read  before  the  American  Institute  of  Electrical 
Engineers. 


bath.  The  same  number  of  tixmblers,  with  similar 
contents  but  not  connected  to  the  electric  circuit,  were 
immersed  in  the  bath,  and  Tised  as  a  check  to  deter- 
mine the  spontaneous  corrosion  due  to  chemical  action 
of  the  soil.  The  lighting  mains  of  the  city  of  Schenec- 
tady were  used  as  the  soTxrce  of  60  cycle  current ;  as 
the  soTirce  of  25  cycle  current  a  small  inverted  one 
phase  converter  changing  from  direct  to  alternating 
current ;  as  the  source  of  direct  current  a  mercury  arc 
rectifier  operated  from  the  60  cycle  circuit. 

To  give  quantitative  values  all  the  results  are  ex- 
pressed in  percentages  of  direct  current  electrolysis 
— that  is,  the  amount  of  metal  dissolved  per  ampere 
hour  by  alternating  current  electrolysis  is  given  in 
terms  of  the  amoTxnt  which  1  ampere  hour  direct  cur- 
rent should  dissolve  by  Faraday's  law:  3.86  grammes 
lead  and  1.035  grammes  iron  per  ampere  hour,  assTim- 
ing  the  valency  of  both  metals  as  2.  In  some  tests, 
plates  of  one-half  or  one-quarter  of  these  sizes  were 
also  used,  in  series  with  full  size  plates,  to  determine 
the  effect  of  various  current  densities. 

Tests  with  Salt  Solutions. 
One  per  cent,  solutions  in  distilled  water  were  used 
of  those  salts  which  may  be  expected  in  the  soil. 

1 —  1  per  cent,  ammonium  nitrate. 

2 —  1  per  cent,  ammonium  carbonate. 

3 —  0..5  per  cent,  sodium  nitrate  and  0.5  per  cent,  potassium 
nitrate. 

4 —  0.5  per  cent,  sodium  carbonate  and  0.5  per  cent,  potassium 
carbonate. 

5 —  0.5  per  cent,  sodium  chloride  and  0.5  per  cent.  j)otassium 
chloride. 

6 —  0.5  per  cent,  sodium  sulphate  and  0.5  per  cent,  potassium 
sulphate. 

7 —  0.25  per  cent,  ammonium  nitrate;  0.25  per  cent,  ammonium 
carbonate;  0.125  per  cent,  sodium  chloride,  0.125  per  cent, 
potassium  chloride;  0.125  per  cent,  sodium  sulphate,  0.125  per 
cent,  potassium  sulphate;  referred  to  in  the  following  as 
' '  mixture. ' ' 

Eight  sets  of  tests  were  made,  four  with  lead  j^lates 
and  four  with  iron  plates,  under  the  following  con- 
ditions : — 

(a)  — 60  cycles  0.3  ampere,  or  .0048  ampere  per  square  inch. 

(b)  — 60  cycles  0.09  ampere,  or  0.0144  ampere  per  square  inch, 
(e) — 25  cycles  0.3  ampere,  or  0.048  ampere  per  square  inch, 
(d) — 25  cycles  0.09  ampere,  or  0.0144  ampere  per  square  inch. 

It  is  interesting  to  note  that  considerable  quanti- 
ties of  lead  were  found  in  solution  only  with  am- 
monium nitrate,  and  small  traces  of  lead  with  sodium- 
potassium  carbonate.  No  lead  went  into  solution  with 
the  other  salts.  The  electrolytic  corrosion  due  to  alter- 
nating current  is  very  small  compared  with  the  elec- 
trolytic effect  due  to  direct  current,  and  in  no  case 
did  it  equal  1  per  cent. ;  in  fact  it  rarely  exceeded  1-2 
per  cent,  of  the  direct  current  electrolysis. 

In  general,  then,  iron  is  attacked  less  than  lead.  It 
therefore  seems  that,  in  general,  with  iron,  alternat- 
ing current  electroylsis  is  less  to  be  feared,  except  in 
extreme  cases — that  is,  with  large  currents  passing 
between  rails  and  iron  pipes.  With  lead  cables  the 
amount  of  corrosion  would  in  many  cases  lead  to  a 
rapid  destruction  of  the  relatively  thin  cable  sheet. 
The  effect  of  alternating  current  on  lead  cables  is, 
therefore,  the  more  serioiTS  problem. 

No  general  relation  exists  between  the  chemical  cor- 
rosion taking  place  without  any  current  and  the  elec- 
trical corrosion  resulting  from  the  passage  of  an  alter- 
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natitig  current.  For  inst;iiicc,  tlic  cli(!inic;il  corrosion 
is  about  the  same  with  sodium-potassium  nitrate  as 
with  carbonate  solutions;  while  the  el(K!trical  corro- 
sion is  very  high  with  nitrates  and  practically  negli- 
gible with  carbonates. 

High  current  densities  sometimes  increase  the  elec- 
trical corrosion,  as  with  ammonium  salts;  sometimes 
they  decrease  the  corrosion,  as  with  chlorides;  but 
usually  the  current  density  has  no  appreciable  effect. 

In  general,  electrolytic  corrosion  is  greater  at  lower 
frequency,  but  this  is  not  always  the  case.  For  in- 
stance, with  carbonates,  where  the  electrolytic  action 
is  very  low,  high  frequency  seems  to  corrode  more 
than  low  frequency;  but  with  alkali  nitrates,  chlor- 
ides, and  the  mixture  of  salts,  frequency  has  no  appre- 
ciable effect. 

In  most  cases  the  higher  the  quantity  of  electricity 
per  alternation  the  greater  the  corrosion. 

The  "mixture"  of  different  salts  gives  a  very  much 
lower  chemical  attack  than  the  average  attack  of  the 
components — that  is,  some  salts,  as  the  sulphates  or 
carbonates,  protect  the  lead  against  the  attack  by  the 
nitrates.  Electrolytically,  however,  the  reverse  is  the 
case;  this  protective  action  of  one  salt  against  the 
attack  by  another  does  not  seem  to  exist.  The  con- 
clusion herefrom  is  that  it  may  be  possible  to  T)rotect 
lead  cables  chemically  against  spontaneous  or  chemi- 
cal corrosion  by.  surrounding  the  cables  with  alkali 
sulphates,  for  instance,  but  this  affords  no  appreciable 
protection  against  electrolytic  action  by  alternating 
current.  The  data  on  the  electrical  corrosion  by  am- 
monium nitrate  are  not  very  reliable,  since  ammonium 
nitrate  attacks  and  dissolves  lead  chemically  so  rapidly 
that  the  additional  attack  by  the  alternating  current 
cannot  be  determined  accurately.  In  all  other  cases 
the  chemical  corrosion  is  rather  less  than  the  electri- 
cal. 

Table  T. — Lkaii  Pr,ATKS — Okdkk  (w  CitkmioaTj  Cohro- 

STON. 

Mg.  poT  hour. 


1 —  Aininnniiim  nitrate   2. IS 

2 —  Rorlium-potassnim  ritrato   0. .'»!>.'? 

r! — Sodinm-potassinTn  carbonate   0..'i.'?.5 

4 — Sodium-potassiiTTn  snlpliato   0.31  f! 

Fi — Rnfliiini-potassiuiii  chlorirlo   0.270 

R— iviixtuTC   0.170 

7 — Ammonium  carbonate   0.102 


Tal)le  I.  gives  the  order  in  which  lead  is  attacked 
('licinicall.v  by  the  different  solutions.  Nitrates  attack 
file  hardest,  next  come  the  alkali  carbonates,  and  last 
is  ammonium  carbonate,  and  the  mixture  of  salts  in 
which  some  salts  act  as  a  protection  against  the 
others. 

In  alternate  current  electrolvsis  the  nitrates  give 
the  greatest  corrosion,  chemically  as  well  as  electri- 
cally. The  other  salts  act  eleetricallv  practicallv  in 
reverse  order  to  their  action  chemically;  the  alkali 
c'irbonates  give  the  greatest  chemical  and  the  least 
electrical  attack,  next  come  the  sulphates,  then  the 
chlorides. 

TabT;E  it. — Lead  PiiATKs — Order  of  Totat,  Corrosion" 

Per  cent,  direct  current  electrolysis. 


Number. 

Total. 

Electrical. 

.\iniiioniiiin  nitrate  and  sodium- 

1,  2 

0.650 

0.3P7 

"Arixture."   and  amnioninni 

Carbonate   

G.  7 

0.320 

n..3or? 

Rodinm-potassiiim  chloride  . .  . 

0.21S 

0.1  r.7 

Rodinm-potassinm  siilnliate   .  . 

A 

0.12R 

0.060 

Podinm  pof  as.sium  carbonate 

0.096 

0 

The  approximate  order  of  total 

corrosion  of  the 

(liir<T(;nt  solution.s  i.s  givr;n  in  Table  II.  t'oinparing 
this  with  Table  I.  it  is  evident  that,  with  the  exception 
of  ammonium  nitrate  and  sodium-pota.ssium  nitrate 
the  order  of  attack  is  reversed. 

In  general,  decreasing  frequency  and  increasing 
current  density  have  similar  effects.  These  effects 
depend  very  largely  on  the  chemical  constitution.  Am- 
monium salts  show  a  very  great  increa.se  of  corrosion 
with  increasing  current  density,  or  decreasing  fre- 
quency ;  whereas  chlorides  and  sulphates  show  little 
effects  of  frequency,  and  a  decrease  of  corrosion  with 
increasing  current  density.  In  general  the  conclu- 
sions of  the  tests  with  lead  plates  in  salt  solutions  are: 

1.  Chemical  as  well  as  electrical  corrosion  is  great- 
est with  nitrates.  "With  other  salts  or  mixtures  of 
salts,  the  electrical  corrosion  is  not  proportional  to 
the  chemical  corrosion,  but,  with  the  salts  investi- 
gated, rather  inversely  proportional  thereto — that  is, 
where  the  chemical  attack  is  considerable,  the  electri- 
cal action  is  more  completely  reversible  than  with  a 
chemically  less  active  electrolyte. 

2.  Current  density  in  general  has  no  decided  effect. 
High  current  density  increases  the  attack  with  some 
compounds,  as  ammonium  salts,  and  decreases  it  with 
others,  as  chlorides  and  sulphates,  provided  the  cur- 
rent density  is  not  so  high  as  to  give  an  appreciable 
increase  of  temperature,  which  then  increases  the  cor- 
rosion. 

3.  Low  frequency  usually  attacks  more  than  high 
frequency.  But  the  increase  of  corrosion  due  to  lower 
frequency  entirely  depends  on  chemical  constitution, 
being  largest  with  ammonium  salts,  and  practically 
negligible  with  chlorides  and  sulphates. 

4.  Mixtures  of  salts  frequently  give  a  greatly  re- 
duced chemical  corrosion,  but  give  about  the  same  or 
a  higher  electrical  corrosion  than  their  components— 
that  is.  chemical  protection  fails  to  protect  electro- 
lytically. 

5.  Iron  is  less  attacked  lli;in  l(>ad,  and  is  practically 
not  attacked  at  all  by  carbonates. 

KXTERIMENTS  WITH  DIFFERENT  SoiUS. 

Tests  were  made  with  different  soils. 

1.  Garden  soil,  a  clay  loam. 

2.  Street  mud,  collected  from  the  surface  of  Schen- 
ectady's main  street  (State  street  railway  cros.sing), 
where  the  New  York  Central  Railroad  crosses  the 
trolley  line,  and  thus  containing  the  accumulated  ef- 
fect of  foot,  horse,  electric  and  steam  traflSc. 

3.  Sub-soil,  a  sandy  soil  collected  from  below  the 
street  surface  in  the  older  part  of  Schenectady,  where 
people  lived  for  over  200  years,  the  soil  containing 
the  seepage  of  centuries. 

4.  A  mixture,  in  equal  volume,  of  these  three  soils. 
The  soil  was  kept  moist  by  replacing  evaporation 

with  distilled  water.  It  was  considered  that  these 
three  soils  are  about  representative  of  the  more  severe 
conditions  to  which  lead  pipes  and  cables  in  the  soil 
are  exposed.  Four  sets  of  tests  were  made,  of  lead 
plates,  and  of  iron  plates,  with  60  cycles  and  with  25 
cycles,  all  at  1-10  ampere  current.  The  same  size  of 
plate  was  used  as  before  and  tested  in  the  same  man- 
ner. 

The  effect  of  frequency  is  very  marked.  While  at 
fiO  cycles  the  electrical  corrosion  is  verv  small,  aver- 
aging less  than  0.05  per  ciMit.  with  lead  plates,  it  is 
quite  considerable  at  25  cycles,  averaging  0.222  per 
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cent.  The  chemical  corrosion  of  lead  plates  averages 
0.148  milligramme  per  hour,  with  6.25  sq.  in.  plate 
surface.  The  total  corrosion  averages  0.085  per  cent, 
at  60  cycles,  and  0.216  at  25  cycles,  and  the  electrical 
corrosion  averages  0.047  per  cent,  at  60  cycles  and 
0.22  per  cent,  at  25  cycles  of  the  direct  current  electro- 
lysis. Especially  marked  is  the  enormous  increase  of 
corrosion  with  increase  of  temperature,  which  is  in- 
vestigated later. 

Since  only  small  differences  were  found  for  differ- 
ent soils  as  compared  with  different  salt  solutions,  it 
was  thought  sufficient  in  the  further  investigations  to 
use  only  one  form  of  soil  as  typical — the  mixture  re- 
ferred to  above — but  to  investigate  the  effect  of  the 
addition  of  different  substances. 

Salt  Solutions  in  the  Soil. — Tests  were  therefore 
made  by  moistening  the  soil,  not  as  before  with  dis- 
tilled water,  but  with  very  diluted  solutions  of  ni- 
trates, and  nitrites,  carbonates,  sulphates,  and  their 
mixtures,  to  determine  whether  the  presence  of  ni- 
trates increases  the  corrosion,  and  the  presence  of 
carbonates  exerts  a  protective  action.  These  experi- 
ments were  made  only  at  25  cycles,  0.1  ampere,  with 
the  same  size  of  lead  and  iron  plates  of  6.25  sq.  in. 
total  surface.  The  solutions  used  included  Schenec- 
tady city  water,  0.1  per  cent.  KoCO.,  -1-  0.1  per  cent. 
Na.,CO.„  0.1  per  cent.  K.SO^  +  0.1  per  cent.  Na.SO^, 
and  mixtures  of  the  nitrates,  nitrites,  carbonates  and 
sulphates  of  sodium,  potassium  and  ammonium.  The 
results  were  apt  to  be  erratic. 

In  one  test  nitrates  and  nitrites  exerted  a  marked 
protective  action  on  iron  plates,  which,  however,  dis- 
appeared in  the  presence  of  carbonates!  In  another 
test  nitrates  and  nitrites  greatly  increased  the  cor- 
rosion of  iron  plates.  This  may  have  something  to 
do  with  the  possibility  of  a  passive  state  of  the  iron, 
and  needs  further  investigation. 

Carbonates  exert  a  marked  protective  action  on 
lead  plates,  which  is  reduced  if  nitrates  and  nitrites 
are  present ;  even  then  it  is  considerable.  Sulphates 
also  exert  a  protective  effect  on  lead  plates,  but  this 
protective  action  disappears  and  the  corrosion  is  in- 
creased in  the  presence  of  nitrates  and  nitrites.  This 
agrees  "with  previous  experience  in  the  tests  with  salt 
solutions.  "With  iron  plates  sulphates  increase  the 
corrosion. 

It  seems,  then,  that  a  certain  protective  action 
against  alternating  current  electroysis  of  lead  plates 
is  exerted  by  carbonates  and  by  sulphates.  Since 
alkali  salts  are  excluded  from  practical  use  by  their 
solubility,  a  series  of  tests  were  undertaken  to  deter- 
mine the  effect  that  calcium  carbonate  and  sulphate 
— chalk  and  gypsum — have  on  alternating  current 
electrolytic  corrosion,  when  mixing  these  salts  with 
the  soil  surrounding  the  lead  cables. 

Calcium  Salts  in  Soil. — Tests  were  made  on  the 
effect  produced  by  mixing  5  per  cent,  chalk  or  5  per 
cent,  gypsum,  or  both,  with  the  soil  used  in  alternat- 
ing current  electrolysis.  Some  tests  were  also  made 
by  adding  5  per  cent.  Portland  cement,  and  by  add- 
ing 5  per  cent,  fertilizer  containing  nitrates,  phos- 
phates and  ammonium  compounds.  Only  lead  plates 
were  used,  of  the  stnndard  size  of  1.25  in.  by  2.25  in., 
with  a  current  of  0.1  ampere. 

Tests  were  made  at  60  cycles,  as  well  as  at  25  cycles, 
to  determine  the  effp'^t  of  frequency. 


Tests  were  made  with  the  mixed  soil,  and  also  with 
the  same  soil  by  adding  5  per  cent,  chalk,  5  per  cent, 
gypsum,  5  per  cent.  Portland  cement,  5  per  cent,  fer- 
tilizer, containing  nitrates,  phosphates,  ammonia,  5 
per  cent,  fertilizer,  5  per  cent,  chalk  and  5  per  cent, 
gypsum.  City  water  was  used  as  liquid,  except  in  a 
few  tests,  in  which  0.5  per  cent,  salt  solution  was  used 
of  the  following  constitution :  Aijimonium  nitrate  2, 
potassium  nitrite  1,  sodium  nitrite  1,  potassium  chlor- 
ide 1,  sodium  chloride  1,  water  1,194.  Each  tumbler 
contained  about  120  cubic  cm.  of  liquid,  in  addition  to 
the  soil. 

The  addition  of  chalk  and  gypsum  to  the  soil  exerts 
a  marked  protective  action,  which,  however,  practi- 
cally disappears  when  a  mixed  salt  solution  is  used 
instead  of  water.  Gypsum  exerts  a  marked  protec- 
tive action  only  at  60  cycles,  but  increases  the  corro- 
sion at  25  cycles.  Addition  of  chalk,  as  well  as  gyp- 
sum, gives  the  same  effect  as  gypsum — a  reduction  of 
the  corrosion  at  60  cycles,  but  an  increase  at  25  cycles. 

Organic  materials,  as  fertilizer,  greatly  increase  the 
electrolytic  corrosion,  and  the  addition  of  chalk  and 
gypsum  in  this  case  still  further  increases  the  cor- 
rosion. 

The  effect  of  Portland  cement  is  interesting;  while 
the  chemical  corrosion  is  greatly  increased  by  cement, 
from  0.159  to  0.247  milligrammes  per  hour,  the  elec- 
trolytic corrosion  is  greatly  reduced  and  becomes  very 
small  at  either  frequency. 

The  current  density  seems  to  have  very  little,  if 
any,  effect,  since  half  size  plates,  with  the  same  cur- 
rent, give  practiaclly  the  same  corrosion  as  full  size 
plates. 

Especially  interesting  is  the  effect  of  frequency.  In 
general,  at  lower  frequency  the  corrosion  is  greater; 
but  the  order  in  which  it  varies  with  the  frequency 
very  largely  depends  on  the  chemical  character  of 
the  soil.  With  soil  only,  the  corrosion  increases  with 
decreasing  frequency,  but  not  anyivhere  near 
inversely  proportional  to  the  frequency.  The  addition 
of  chalk  or  fertilizer  seems  slightly  to  increase  the 
effect  of  frequency,  but  not  to  any  great  extent.  Gyp- 
sum very  greatly  increases  it,  so  that  60  cycle  elec- 
trolysis nearly  disappears,  and  the  25  cycle  electro- 
lysis is  more  than  six  times  the  60  cycles  electrolysis. 
Inversely,  cement  reduces  the  effect  of  frequency,  so 
that  both  frequencies  give  practically  the  same  attack. 

It  is  worth  noting  the  high  values  of  electrolytic 
corrosion  observed  in  soils  containing  fertilizer,  espe- 
cially when  chalk  and  gypsum  are  added.  These 
reach  nearly  1  per  cent,  of  direct  current  corrosion 
at  25  cycles  and  exceed  1-2  'per  cent,  at  60  cycles. 

Conclusions. — The  presence  of  nitrates,  fertilizers, 
etc.,  in  the  soil  is  objectionable.  Carbonates  and 
alkaline  compounds,  as  far  as  observed,  always  re- 
duce the  electrolytic  corrosion  of  lead,  and  also  the 
chemical  corrosion;  that  is,  thev  exert  a  protective 
action.  This  is  most  pronounced  with  alkali  car- 
bonates and  cement,  the  latter,  however,  greatly  in- 
creasing the  chemical  corrosion. 

The  protective  action  of  carbonates  seems  to  de- 
crease in  the  presence  of  sulphates,  nitrates,  etc.,  and 
is  in  general  not  sufficiently  large  to  give  promise 
of  a  method  of  chemically  protecting  le.ad  plates 
against  alternating  current  electrolysis,  by  surround- 
ing them  with  calcium  carbonate  or  hydrate.  Sul- 
phates sometimes  exert  a  protecting  action,  but  some- 
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times  iiicrciisc  tlio  corrosion.  'I'lic  liittrr  sccnis  in 
be  the  case  in  the  presence  of  nitnitcs. 

Tests  made  with  soil  only,  without  iidditioiijil  pro- 
tective or  destructive  componnds.  trive  an  avera<;e 
spontaneous  or  chemical  corrosion  of  0.117  milli- 
gramme per  hour,  or  0.0188  millijirairime  per  hour 
and  square  inch  plate  surface,  and  an  average  total 
corrosion,  at  25  cyclf^s.  of  0.312  per  cent.,  or  an  elec- 
trical corrosion  of  0.280  per  cent,  of  direct  current 
electrolysis. 

Assuming  the  specific  gravity  of  leiul  ;is  li  t.  un- 
der these  conditions,  by  chemical  corrosion,  in  10 
years  a  layer  of  lead  of  0.009  in.  thick  would  be  con- 
snmed- — that  is,  under  average  conditions,  chemical 
corrosion  of  lead  cables  could  be  neglected. 

Electrically  ,at  a  current  density  of  1  ami)ere  per 
scpiare  foot,  25  cycles  would,  in  10  years,  destroy  an 
additional  layer  of  lead  0.07  in.  thick.  In  the  worst 
case  observed  this  would  increase  to  0.22  in.,  or  nearly 
0.25  in. — that  is,  would  eat  through  the  cable  armour 
long  before  this  time. 

With  a  current  density  of  10  amp(?res  per  square 
foot,  a  cable  armour  1-8  in.  thick  would  on  an  aver- 
age be  eaten  through  in  1.8  years,  but  in  the  extreme 
case  'may  be  eaten  through  in  0.57  year,  or  seven 
months. 

Effect  of  Temperature. 
Since,  in  the  preceding  tests,  especially  in  the  first 
set  of  tests,  before  a  Avater  bath  was  used,  it  was 
noticed  that  the  values  of  altei-nating  current  electro- 
lytic corrosion  were  high,  whenever  the  temperature 
of  the  c(>ll  is  increased  by  its  I-R  loss,  some  tests  were 
made  on  the  effect  of  temperature  by  heating  the 
water  bath  i?i  which  the  cells  were  inunersed.  Th(> 
temperature  of  the  bath  fluctuated  between  36  de- 
grees C.  and  42  degrees  C.  with  an  average  of  39.5 
degrees  C 

Tests  were  made  with  mixed  soil,  and  with  jnixed 
soil  and  5  per  cent,  fertilizer  added,  at  0.1  ampere, 
25  cycles,  and  without  current.  These  experiments 
showed  that  the  chemical  as  well  as  the  electrolytic 
corrosion  is  very  greatly  increased  by  the  increase  of 
temperature. 

roNCTJTSIONS. 

The  following  conclusions  seem  to  be  warranli'd: — 
1.  Alternaling  current  electrolysis  is  not  a  phenom- 
enon like  direct  current  electrolysis,  on  which  delinile 
quantitativ(^  general  laws  can  be  fornudated,  but  is 
of  the  character  of  a  secondary  effect — that  is,  the 
action  of  the  positive  half  Avave  is  not  quite  reversed 
by  the  action  of  the  negative  half  wave,  leaving  a 
small  ditl'erence,  rarely  exceeding  1-2  per  cent.,  of 
the  electrolytic  action  of  an  equal  direct  current. 

Under  the  conditions  of  the  investigation,  which 
were  chosen  to  represent  as  nearly  as  possible  actual 
service  conditions  of  lead  cables,  alternating  current 
electrolysis  varies  from  practicall.v  nothing  to  some- 
what less  tlian  1  |)er  cent,  of  direct  current  electro- 
lysis. Since  electrolytic  action  of  the  alternating  cur- 
rent apjiears  as  a  small  difference  between  two  large 
and  nearly  ((pial  (piantities.  the  action  of  the  posi- 
tive and  of  the  negative  half  wave,  a  very  small 
variation  in  the  action  of  either  half  wave  makes  a 
very  large  difference  in  the  resvdt.  and  this  probably 
accounts  foi'  iho  very  large  variation  in  the  electro- 
lytic action  of  alternating  current  compared  with 


the  constancy  of  the  eler-trolytie  ;)cti()n  of  rlirer't  enr- 
rent. 

2.  Alternating  current  electrolysis,  when  expressed 
(piantitatively  or  in  per  cent.,  of  the  actirm  of  an  equal 
direct  current,  varies  very  greatly  with  the  chemical 
character  of  the  electrolyte.  The  nitrates  and  similar 
comi)ounds,  as  fertilizers,  tend  to  increase  electrolytic 
corrosion ;  carbonates  and,  in  general,  alkaline  reac- 
tion  of  the  soil  decrea.ses  the  corrosion — that  is.  exert 
a  [)rotective  action.  This  protective  action  against 
alternating  current  electrolysis  is  decreased  by  the 
presence  of  nitrates,  etc.,  and  is  hardly  .sufficient  to 
be  of  practical  use  for  protecting  lead  cables  against 
attack  by  alternating  current. 

3.  In  general,  lead  is  more  attacked  than  iron,  and 
the  latter  shows  still  more  erratic  behaviour  than 
lead,  probably  due  to  the  existence  of  a  passive  state. 

4.  Alternating  current  electroylsis,  under  condi- 
tions representing  as  nearly  as  seems  feasible  the  con- 
ditions of  lead  cables  in  the  soil,  does  not  appreciably 
depend  upon  the  current  density,  but  is  practically 
independent  thereof,  except  indirectly,  in  that  very 
high  current  densities  may,  by  an  increase  of  tem- 
perature, give  an  increased  corrosion. 

5.  In  general,  electrolytic  corrosion  by  alternating 
currents  increases  with  decrease  of  frequency.  This 
increase  with  decreasing  frequency  does  not  follow 
a  general  law,  but  depends  largely  upon  the  chemical 
character  of  the  electrolyte.  It  may  be  enormous — 
that  is,  25  cycle  current  gives  many  times  greater 
corrosion  than  the  same  current  at  60  cycles.  Or  it 
may  be  very  small  and  negligible.  In  some  instances 
60  cycle  current  seems  to  give  a  somewhat  greater 
attack  than  25  cycle  current. 

In  general,  ammonium  salts  and  nitrates  seem  to 
give  a  very  great  increase  of  electrolytic  corrosion 
with  decreasing  frequency,  while  carbonates  and  soils 
with  alkaline  reaction,  as  containing  cement,  may 
give  little  or  no  increase  of  corrosion  with  decreasing 
frequency. 

6.  Chemical  corrosion  by  the  soil,  and  electrolytic 
corrosion  l)y  alternating  current,  increases  very 
greatly  with  increasing  temperature  of  the  soil. 

Electrical  Protection. 

Si  nee  the  attempt  to  find  a  method  of  protecting 
lead  elieniically  against  alternating  current  corrosion 
by  mixing  compo\inds  as  chalk,  etc.,  with  the  soil  sur- 
rounding the  lead  cable  did  not  seem  very  hopeful, 
an  investigation  was  made  on  the  possibility  of  elec- 
trical protection  against  alteriuiting  current  electro- 
lysis. In  these  tests  a  piece  of  sheet  zinc  of  about 
half  the  size  of  the  lead  plates  was  connected  electri- 
cally with  one  of  the  lead  plates.  The  idea  was  that 
a  local  action  between  lead  and  zinc  would  produce 
a  direct  current  betw-een  lead  and  zinc,  with  the  lead 
as  Jiegative.  and  thus  exert  a  protective  action. 

The  zinc  plate  was  found  to  give  effective  protec- 
tioiL  At  25  cycles  the  unprotected  lead  plate  gives 
0.623  per  cent.,  at  60  cycles  0.28  per  cent.,  of  the  elec- 
trolytic attack  of  a  corresponding  direct  current, 
while  the  lead  plate  in  contact  with  the  zinc  plate  is 
practically  completely  protected — that  is,  is  attacked 
practically  no  more  than  it  would  without  any  cur- 
rent, by  the  chemical  action  of  the  soil. 

To  investigate  this  action  still  further,  a  series  of 
tests  was  made  in  which  a  small  direct  current  was 
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superimposed  upon  the  alternating  current.  A  trans- 
former was  interposed  between  the  inverted  conver 
ter  giving  the  25  cycle  alternating  current,  and  the 
electrolytic  cells,  to  separate  the  alternating  current 
circuit  electrically  from  the  direct  current  circuit, 
and  a  small  direct  current  sent  through  the  cells  in 
a  divided  circuit. 

The  25  cycle  alternating  current  consisted  of  0.1 
ampere ;  0.005  ampere  direct  current  was  used,  divid- 
ed so  that  some  of  the  cells  received  1.14  milliamperes, 
while  the  others  received  3.86  milliamperes,  and  the 
undivided  direct  current  of  5  milliamperes  passed 
through  some  cells  without  alternating  current.  Re- 
sistances were  inserted  in  both  the  alternating  cur- 
rent and  the  direct  current  circuit,  and  a  very  high 
reactance  of  about  a'=50,000  ohms  in  the  direct  cur- 
rent circuit. 

The  same  kind  of  mixed  soil  as  in  the  former  tests 
was  used  as  an  electrolyte,  and  also  this  soil  mixed 
with  5  per  cent.  Portland  cement,  and  this  soil  mixed 
with  5  per  cent,  fertilizer.  City  water  was  used  as 
liquid.  In  some  tests,  half  size  and  quarter  size  plates 
were  used  to  get  the  effect  of  current  density. 

The  results  are  extremely  interesting.  In  many 
of  these  tests  the  electrical  corrosion  was  negative; 
the  total  corrosion  was  less  than  the  chemical  corro- 
sion; or  in  other  words,  if  upon  the  alternating  cur- 
rent a  very  small  direct  current  is  superimposed  the 
total  corrosion  of  the  lead  is  reduced  below  the  value 
which  would  exist  with  no  current  at  all  flowing. 

With  a  direct  current  equal  to  3.86  per  cent,  of  the 
alternating  current  added  thereto,  the  protection  is 
complete — that  is,  in  every  case  the  lead  is  attacked 
less,  sometimes  less  than  half  as  much  as  it  would  be 
attacked  spontaneously  by  the  chemical  action  of  the 
soil.  Even  with  a  direct  current  of  only  1.14  per 
cent.,  or  about  one-ninetieth  of  the  value  of  the  alter- 
nating current,  the  protection  is  practically  com- 
plete, and  the  additional  corrosion  due  to  the  alter- 
nating current  is  small  compared  with  the  chemical 
attack,  or  even  negative — that  is,  the  total  attack  is 
decreased. 

This  protection  by  a  small  direct  current  is  espe- 
cially effective  under  those  conditions  of  the  soil, 
where  the  electrolytic  or  chemical  attack  is  especially 
great.  With  fertilizers,  or  with  cement  in  the  soil, 
a  direct  current  of  one-ninetieth  the  value  of  the 
alternating  current  reduces  the  corrosion  below  the 
value  which  it  would  have  without  any  electrolytic 
action. 

There  does  not  seem  to  be  a  definite  variation  of 
the  attack  hy  alternate  current  with  the  current  den- 
sity. The  corrosion  of  lead  by  direct  current  is 
greater  than  the  theoretical  value,  and  the  direct 
current  does  not  only  dissolve  the  theoretical  amount 
of  lead,  according  to  Faraday 's  law,  but  also  increases 
the  spontaneous  corrosion  due  to  the  chemical  action 
of  the  soil,  especially  in  the  presence  of  nitrates,  etc. 

Regarding  the  protective  action  of  a  small  direct 
current  against  alternating  current  electrolysis,  it 
must  be  understood  that  this  is  not  due  to  maintain- 
ing the  lead  negative  against  the  ground.  It  seems 
that  a  very  small  increase  of  the  negative  half  wave 
over  the  positive  half  wave  of  the  eiirrent  is  suffi- 
cient to  make  the  negative  half  waye  comi)letely  re- 


verse and  thus  neutralize  the  action  of  the  preceding 
positive  half  wave. 

Other  experiments  showed  that  a  direct  current 
superimposed  on  the  alternating  current  and  equal  to 
1.5  per  cent,  of  the  alternating  current,  perfectly 
protects  the  lead  plates  against  electrolytic  attack  by 
25  cycle  current;  so  that  the  corrosion  of  the  lead 
plates  in  the  soil  is  reduced  to  the  value  of  corrosion 
which  would  take  place  spontaneously  by  the  chemi- 
cal action  of  the  soil,  or  even  less. 


MAGNITITE  LAMPS  FOR  STREET  LIGHTING. 

In  a  supplement  to  his  report  on  the  cost  of  con- 
structing and  maintaining  a  nnuiieipal  light  plant  sub- 
mitted to  the  Board  of  Works,  Newark  N.J.,  Mr. 
Frederick  O.  Runyon  gives  the  following  data. 

By  means  of  numerous  tables,  Mr.  Runyon  demon- 
strates that  the  averoge  cost  per  arc  light  with  the 
"magnetite"  lamp  in  use,  and  services  from  a  muni- 
cipal plant  for  a  ten  year  period  would  be  $59.67,  as 
against  $65.22,  the  estimate  with  the  present  type  of 
lamps,  and  .$70,  the  rate  offered  by  the  Public  Ser- 
vice Corporation. 

While  increasing  the  item  of  overhead  construc- 
tion greatly,  the  report  shows  that  the  adoption  of 
the  new  lamp  will  have  the  effect  of  reducing  the 
capacity  of  the  plant  required  47  per  cent.,  decrease 
the  amount  of  coal  necessary  to  approximately  the 
same  extent,  and  to  make  the  labor  required  less.  Be- 
sides increasing  the  cost  of  the  outside  plant,  the  in- 
troduction of  the  lamps  would  also  have  the  effect  of 
adding  to  the  money  necessary  to  pay  for  renewals. 

Mr.  Runyon  estimates  the  cost  of  a  plant  at  the  old 
Belleville  pumping  station  at  $821,000,  as  compared 
with  $832,650,  the  cost  as  contained  in  Mr.  Runyon 's 
report  submitted  October  8th.  In  the  items  that  go 
to  make  up  this  total  the  cost  of  power  station  and 
stack  is  reduced  from  $225,000  to  $180,000 ;  the  esti- 
mated cost  of  boilers,  stokers,  economizer  and  steam 
fitting  from  $118,000  to  $90,000;  turbo- generators 
from  $98,000  to  $84,000. 

With  the  new  lamp,  overhead  construction  charges 
will  cost  $167,000  as  against  $96,000,  the  original 
figures.  The  cost  of  switchboard  and  electrical  ap- 
paratus is  increased  from  $17,000  to  $22,000.  The 
cost  of  a  plant  at  Belleville,  exclusive  of  engineer's 
fees,  is  $782,000,  as  compared  with  the  old  estimate 
of  $793,000. 

Mr.  Runyon  says  the  cost  of  boilers,  economizers 
and  steam  fitting  is  reduced  because  the  magnetite 
lamp  does  not  require  the  conversion  of  so  much 
energy  as  the  ordinary  lamp.  The  cost  of  the  power 
station  and  stack  is  less  because  they  will  be  smaller 
than  originally  contemplated,  while  the  outlay  needed 
for  switchboards  and  other  electrical  apparatus  is 
lower  because  of  the  additional  equipment  of  recti- 
fier panels. 

The  cost  of  overhead  construction  is  increased  by 
an  amount  equivalent  to  the  difference  between  the 
co.st  of  "magnetite"  lamps  and  the  ordinary  lamp. 
The  latter  type  take  7.5  amperes  at  80  volts  as  against 
4  amperes  at  80  volts  consumed  by  the  new  lamp, 
which  cost  about  $50  apiece.  The  present  arc  lights 
cost  $18  apiece. — Municipal  Engineering. 
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A  COMPOSITE  TELEGRAPH  AND  TELE- 
PHONE SYSTEM  FOR  DISPATCHING 
ON  AN  INTERURBAN  LINE. 

Bv   K.    R.  CuNNINtillAM. 

The  Interurban  Railway  of  Des  Moines,  la.,  has 
worlced  out  for  itself  a  "Composite"  telegraph  and 
telephone  system  which  differs  very  materially  from 
any  other  in  general  use,  and  which  has  many  features 
to  recommend  it,  especially  for  interurban  dispatch- 
ing lines.  The  following  description  may  be  of  in- 
terest to  those  who  have  occasion  to  operate  dispatch- 
ing lines  under  similar  conditions. 

The  line  as  originally  installed  was  intended  for 
the  telephone  dispatching  line,  to  dispatch  the  cars 
on  the  Beaver  Valley  Division  of  the  Interurban  Rail- 
w^ay,  and  consisted  of  two  No.  9  BB.  galvanized  iron 
wires  from  Des  Moines  to  Moran  Junction,  where  the 
line  branched.  The  branch  line  ran  4  miles  to  Wood- 
ward and  tlif  main  line  ran  12  miles  to  Perry.  The 
Terrv  end  of  the  main  line  was  36  miles  from  Des 


a  nominal  expense  for  the  telegraph  instruments,  and 
was  adopted  not  only  because  it  was  cheaper,  but 
because  it  was  thought  to  give  a  more  extended  and 
reliable  service  than  two  separate  telephone  lines.  It 
was  quite  natural,  in  adopting  the  telegraph  sy.stem 
to  be  used  on  this  line,  to  fall  into  the  well-beaten 
path  of  American  telegraph  practice  of  connecting 
the  telegraph  instruments  in  series.  To  do  this,  how- 
ever, necessitated  the  use  of  at  least  eight  condensers 
cut  in  the  telephone  line. 

Fig.  2  illustrates  the  usual  method  of  connecting 
telegraph  instruments  in  series  on  a  composite  tele- 
phone and  telegraph  line.  Since  both  sides  of  the 
telephone  line  are  used  as  one  side  of  the  telegraph 
line  it  is  necessary,  at  each  intermediate  telegraph 
station,  to  cut  in  a  condenser  in  each  side  of  the  tele- 
phone line  in  order  to  open  the  line  to  the  DC  tele- 
graph current  and  cause  it  to  flow  through  the  tele- 
graph key  and  relay. 

In  using  the  telephone  it  is  necessary  to  signal  and 
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LAST  STATION 


Fiy.  1.   Teletrraph  Instruments  in  Multiple  (.Ml  Stations  Alike) 

was  28  miles  from  Des  Moines.  The  telephone  line 
was  carried  on  standard  cross  arms  on  the  same  pole 
and  l)elow  the  high  tension  transmission  line  and 
was  transposed  every  ten  poles  by  means  of  a  special 
transposition  pin  and  insulator  designed  especially 
for  this  use.  The  telephones  used  on  this  line  were  of 
standard  make  and  bridged  on  to  the  line  in  the  usual 
manner,  one  being  used  at  each  station  and  passing 
]>oint  on  the  line. 

In  all  there  are  14  telephones  bridged  on  to  the 
line.  Tlu'  di.spatehing  switchboard  is  located  at  the 
Des  Moines  end  of  the  line  and  is  a  50  line  central 
energy  switchboard  with  ten  lines  now  wired  up; 
one  of  which  is  the  Beaver  Valley  dispatching  line. 
Besides  being  used  for  dispatching  purposes  this  line 
was  also  used  for  transmitting  messages  arising  from 
freight,  express,  passenger  and  other  departmental 
'  l)nsiiiess,  and  it  was  found  neces.sary  either  to  build 
another  telephone  line  for  the  commercial,  or  equip 
the  existing  line  with  telegraph  instruments,  mak- 
ing a  dual  use  of  the  one  line.  The  latter  plan  was 
found  to  be  much  the  cheaper,  as  it  necessitattnl  lint 
Moines,  and  tlii'  Woodward  end  of  \ho  brani'h  line 


Fig.  2.   Telegraph  Instruments  in  Series 

talk  through  these  condensers ;  and  while  they  do  not 
interfere  w'ith  the  small  undulating  voice  currents, 
used  in  talking,  they  do  seriously  interfere  with  the 
signalling  current,  especially  where  there  is  a  large 
number  of  telephone  instruments  bridged  on  to  the 
line.  Condensers  are  very  delicate  and  are  an  ex- 
pensive fixture  on  a  long  dispatching  telephone  line, 
especially  where  it  parallels  and  is  in  close  proximity 
to  higli  tension  and  power  lines.  They  are  so  sensi- 
tive and  delicate  that  they  are  continually  being 
knocked  out,  not  only  by  lightning,  but  by  induced 
static  and  stray  currents  from  other  lines. 

In  the  composite  series  system  these  condensers 
have  to  be  kept  in  proper  order  at  each  station  where 
a  telegraph  instrument  is  cut  in  to  the  telephone  line, 
or  the  line  will  be  unbalanced  and  the  telegraph  cur- 
rent will  interfere  with  the  telephone  service.  To 
avoid  the  use  of  these  expensive  and  troublesome  eon- 
dnsers  and  to  secure  other  very  desirable  results,  that 
will  appear  later,  we  decided  to  connect  the  telegraph 
instruments  in  multiple,  more  after  the  continental 
or  European  telegraph  practice  than  the  American, 
the  telegraph  relay  being  cut  in  as  illustrated  in  Fig. 
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1  between  the  neutral  point  of  a  suitably  wound  im- 
pedance coil,  bridged  across  the  telephone  line,  and 
ground,  through  about  1,000  ohms  resistance. 

The  telegraph  key,  which  is  an  open  circuit  key 
(key  without  a  lever  switch)  is  cut  in  from  some 
source  of  energy  in  multiple  with  the  relay.  As  we 
have  the  500  volt  d.e.  railway  circuit  at  each  tele- 
graph station  we  connect  the  key  in  between  the 
fourth  and  fifth  lamps  in  a  series  of  five  16  c.  p. 
lamps,  as  illustrated  in  Fig.  1,  so  as  to  obtain  about 
100  volts  on  the  telegraph  line.  For  the  fifth  or 
ground  lamp  we  used  four  16  c.  p.  lamps  in  series 
multiple,  as  illustrated  in  Fig.  1,  which  have  the  same 
resistance  as  one  lamp,  but  being  in  multiple  there  is 
no  danger  of  the  ground  side  of  the  series  opening 
and  thus  throwing  full  potential  on  to  the  telegraph 
line. 

The  sounder  is  connected  in  the  usual  manner, 
either  with  local  battery,  which  in  this  case  can  be 
ordinary  dry  cells,  since  sounder  is  on  open  circuit 
when  not  in  use;  or  by  shunting  the  ground  light  in 
a  series  of  five  incandescent  lights  in  the  same  man- 
ner as  power  is  obtained  on  the  line. 

All  telegraph  instruments  on  the  line,  when  con- 
nected in  multiple  are  of  course  connected  up  exactly 
alike,  and  require  but  one  impedance  coil  to  each 
telegraph  station  and  no  condensers.  They  are  all 
independent  of  each  other  and  any  one  of  them  can 
be  cut  on  or  off  the  line  at  any  time  by  opening  the 
double  pole  knife  switch. 

Another  advantage  of  the  multiple  system  is  that 
it  is  impossible  for  the  operator  to  go  away  and 
leave  the  line  open  by  leaving  Ms  key  open.  If  the 
series  system  were  used  it  would  require  two  imped- 
ance coils  at  each  intermediate  telegraph  station  and 
two  condensers  as  illustrated  in  Fig.  2. 

Another  very  important  feature  of  the  miiltiple 
system  is  that  the  neutral  point  of  every  impedance 
coil  is  connected  to  ground  through  the  relay  and 
about  1,000  ohms  of  non-inductive  resistance.  This, 
on  lines  paralleling  high  tension  lines,  serves  to  carry 
off  the  static  current,  which  otherwise  would  accumu- 
late on  the  telephone  line. 

It  is  a  well-known  fact  that  both  sides  of  the  tele- 
phone line  sometimes  acts  as  a  secondary  to  the  high 
tension  line  and  that  a  high  and  dangerous  accumu- 
lation of  static  is  induced  on  the  telephone  line.  These 
impedance  coils  are  so  wound  and  connected  that 
they  act  as  impedance  to  the  undulating  voice  and 
a.  e.  telephone  signalling  current  flowing  from  one 
side  of  the  telephone  line  to  the  other;  but  do  not 
act  as  impedance  to  current  flowing  from  both  sides 
of  the  telephone  line  to  the  ground.  Therefore  the 
static  or  other  stray  current  of  small  volume  but  high 
potential,  can  pass  unimpeded  from  both  sides  of 
the  telephone  line  to  the  ground. 

On  account  of  the  sensitiveness  of  the  telephone  re- 
ceivers to  even  a  slight  flow  of  current,  they  are  very 
seriously  affected  by  .small  induced  currents  from 
other  lines  which  parallel  the  telephone  line,  espe- 
cially from  lighting,  power  and  high  tension  lines. 
It  is  important,  therefore,  to  have  a  well-constructed 
telephone  line.  It  must  be  perfectly  balanced  as  re- 
gards resistance,  impedance,  inductance  and  capacity; 
that  is,  it  must  have  the  same  resistance,  impedance, 
inductance  and  capacity  in  each  side  of  the  circuit. 
Not  only  must  each  side  total  the  same,  but  each  side 


must  have  the  same  amount  between  each  talking  sta- 
tion. The  line  must  be  so  transposed  that  each  leg 
of  the  circuit  shall  occupy  and  travel  in  the  same 
zone  or  position  relative  to  other  parallel  lines  and 
conductors  half  of  the  distance  between  each  talking 
station. 

The  line  must  be  properly  insulated,  not  only  from 
all  other  lines,  but  from  the  ground  and  all  other  ob- 
jects having  capacity  and  which  would  unbalance  the 
circuit  by  adding  capacity  to  One  side  or  the  other. 

The  greatest  source  of  trouble  and  the  one  most 
difficult  to  overcome  on  telephone  dispatching  lines 
arises  from  two  opposite  and  opposing  conditions. 
Both  of  these  seem  to  be  necessary,  one  for  the  opera- 
tion of  the  line,  and  the  other  to  protect  the  line  and 
also  those  who  have  occasion  to  use  it,  from  a  dan- 
gerous difference  of  potential,  between  both  sides  of 
telephone  line  and  ground,  which  is  liable  to  be  in- 
duced from  the  high  tension  lines.  A  difference  of 
potential  of  300  to  400  volts  will  discharge  across  the 
protectors  usually  used  on  the  line,  leaving  the  line 
safe  but  not  very  serviceable,  as  the  capacity  of  the 
grounded  side. is  increased  so  as  to  unbalance  the  cir- 
cuit and  cause  a  continuous  flow  of  current  through 
the  receivers  on  the  line  from  one  side  of  the  circuit 
to  the  other,  making  the  line  so  noisy  that  it  is  prac- 
tically inoperative.  These  protectors  or  ground  de- 
vices are  usually  carbon  plates  separated  about  one 
one-hundredth  of  an  inch  by  perforated  mica  or  cel- 
luloid, one  of  them  being  connected  to  one  side  of  the 
telephone  circuit  and  the  other  to  the  ground.  When 
a  discharge  takes  place  from  one.  carbon  plate  to  the 
other  it  usually  blisters  the  plate  and  leaves  the  line 
permanently  grounded,  making  it  necessary  to  go 
over  the  line  and  clean  the  protectors.  Dust  and  dirt 
are  also  liable  to  collect  in  these  protectors  and  ground 
the  line  with  the  same  result. 

Thus  you  are  bet^^een  the  "devil  and  the  deep  blue 
sea"  all  the  time.  You  must  not  let  yotir  line  touch 
the  ground  and  yet  you  must  keep  it  within  one  one- 
hundredth  of  an  inch  of  the  ground  in  many  places. 

It  is  from  these  two  opposite  and  opposing  condi- 
tions that  nearly  all  the  trouble  on  telephone  lines 
paralleling  a  high  tension  line  arises. 

Since  the  installation  of  the  telegraph  instruments 
on  the  Beaver  Valley  dispatching  line  most  of  the 
above  trouble  has  disappeared  on  account  of  the  neu- 
tral point  of  the  impedance  coils  being  grounded  and 
carrying  off  the  static  and  other  stray  current  which 
otherwise  would  accumulate  and  discharge  across  the 
protectors  and  blister  them. 

The  success  of  any  composite  system  depends  of 
course  upon  both  sides  of  the  telephone  line  having 
the  same  resistance,  impedance,  capacity  and  induct- 
ance, the  same  as  any  ordinary  telephone  line.  In 
other  words,  the  line  must  be  perfectly  balanced,  and 
when  it  is  perfectly  balanced  the  telegraph  direct  cur- 
rent impulses  have  no  tendency  to  pass  from  one  side 
of  the  telephone  circuit  to  the  other  through  the  tele- 
phone receivers,  and  therefore  there  is  no  disturbance 
between  the  telegraph  and  telephone  service;  and 
since  it  is  necessary  to  have  a  well-balanced  line  to 
prevent  disturbances  to  the  telephone  from  high  ten- 
sion and  other  parallel  lines,  the  use  of  the  telegraph 
on  the  same  line  as  the  telephone  does  not  necessitate 
any  further  care  than  would  be  necessary  for  any  satis- 
factory operating  telephone  line. 


A  coniixisltc  system  not  only  doiihlcs  tlir  ;iirioimt  of 
Imsiiio.ss  that  Cfui  hv  hnndlcd  over  a  sinf^lr'  line,  but 
is  much  more  reliabh-  and  convenient  th.-in  cither  a 
telcplione  or  tch'{?raph  line  alone.  It  is  much  more 
reliable  because  the  telej^raph  iuid  tclei)hnne  services 
are  not  l)<)th  subject  to  the  same  troubles.  What  would 
knock  out  or  disable  one  might  not  affect  the  other. 
Althoufjh  tlie  telcphom-  is  more  sensitive  both  to  at- 
nu)spheric  disturbances  and  to  induced  ciirrents  from 
other  lines,  and  conscxpiently  is  less  reliable  than  the 
teletrraph.  yet  it  is  more  convenient  than  the  tele- 
f?raph  in  handling  a  certain  class  of  business,  such  as 
reporting  cars  at  passing  points  and  places  where 
there  is  no  operator,  and  for  reporting  breakdowns 
and  interruptions  to  service,  and  all  kinds  of  business 
where  it  is  necessary  to  get  in  close  touch  with  the 
party  addressed,  and  where  quick  action  and  an  im- 
mediate response  are  required,  and  where  you  do 
not  wish  to  talk  through  a  second  party— the  opera- 
tor— but  wish  to  personally  communicate  with  the 
party  addressed.  There  is  sometimes  a  great  deal  of 
satisfaction  to  talk  direct  to  the  train  crews,  sub- 
station attendants,  and  other  employes,  and  for  this 
class  of  work  the  telephone  is  most  desirable.  For 
other  classes  of  work  where  you  do  not  care  for  a  per- 
sonal interview  a  telegraph  line  has  its  advantages. 

The  great  trouble  with  the  telephone  for  dispatch- 
ing purposes  is  that  it  is  so  delicate  and  sensitive.  The 
reason  for  this  is  that  no  one  has  yet  been  able  to 
design  a  transmitter  that  will  handle  but  a  very  small 
amount  of  current.  Transmitters  are  designed  to 
ojx'i-ate  on  2  to  4  volts,  and  as  their  resistance  is  from 
10  to  20  ohms  tlicy  cons(>(iuently  will  not  transmit 
over  about  1  watt,  which  is  an  infinitely  snuill  amount 
of  current,  eonsc(iuently  the  receivers  have  to  be 
made  so  very  sensitive  and  delicate  in  order  to  pick  up 
this  small  amount  of  current  that  they  pick  up  for- 
eign aiui  iiuluced  currents  from  adjacent  and  parallel 
lines  and  consequently  are  very  noisv,  luiless  the  line 
is  so  built  as  not  to  be  affect(Hl  by  foreign  currents. 

If  a  transmitter-  could  be  designed  to  handle,  say 
100  watts,  then  the  receivers  could  be  made  less  sensi- 
tive so  that  they  would  not  be  affected  by  small  quan- 
tities of  induced  current  from  foreign  liiu's,  and 
would  not  be  afl'ected  by  atmospheric  conditions.  The 
composite  system  has  all  the  advantages  of  both  sys- 
tems with  very  little  additioiud  expense,  aiul  intro- 
duces no  new  troubles  or  complications,  and  the  lia- 
bility of  the  composite  system  to  become  inoperative 
to  both  telephone  and  telegraph  services  is  very 
greatly  dimit)ished,  since,  as  stated  before,  they  are 
not  subject  to  the  same  ti'oubb's. — Electric  Traetioii 
Weekly. 


EX  TENSION  OF  THE  SOUTHWESTERN 
TRACTION  COMPANY. 

The  Southwestern  Traction  Company,  of  fjondon. 
Out.,  whicli  lias  liad  a  line  in  opcM-ation  between  Lon- 
don and  St.  Thomas.  18  1-2  miles,  for  the  past  twt^lve 
months,  is  now  completing  its  (>xtensiou  from  London 
to  Port  Stanley,  29  1-2  miles,  which  is  expected  to  be 
ojiencd  for  traffic  in  .luly.  An  otticial  report  from  ('. 
P.  Raikes.  chief  engineer,  states  that  grading  is  now 
completed  and  llie  overhead  W(U-k.  which  is  partly  of 
the  bracket  type  atul  partly  double-pole  span  construc- 
tion, is  finished  as  far  as  Fnion,  2(?  1-2  miles.  Sixty- 
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ponnd  rails  are  used  throughout.  The  steepest  grade 
is  4  1-2  i)er  cent.  A  power  hon.se  of  LOW  horse-power 
capacity  is  located  at  London,  and  contains  10,W0 
volt  3  phase  geru-rators,  operated  by  vertical  com- 
pound inclosed  engines,  operating  at  375  revolutions 
per  minute.  Three  sub-stations  are  now  under  con- 
structi(m.  The  equipment  for  the  sub-stations  and 
the  cars  is  furni.shed  by  the  Canadian  Westinghou.se 
Compan.v.  and  the  overhead  and  track  equiy)ment  by 
the  Canadian  Electric  Traction  Com()any. 

The  original  line  to  St.  Thomas  has  three  steel 
bridges  with  sjjans  of  60,  120  and  180  feet.  Six 
double-truck  cars  with  a  seating  cai)acity  of  44  are 
now  operated  on  a  5.)-miruite  schedide.  with  a  5- 
minute  la.y-over  at  each  end.  Six  new  cars  with  a 
capacit.v  of  -54  passengers  are  now  being  delivered  for 
the  new  line  to  Port  Stanley,  on  which  a  similar 
schedule  will  be  maintained  during  the  summer 
months.  During  the  remainder  of  the  year  this  sec- 
tion will  be  operated  on  a  2-hour  headway. 

Surveys  are  now  being  made  for  another  extension 
from  Lambeth  to  Delaware,  six  miles,  and  construc- 
tion is  to  begin  in  August. 

F.  G.  Rumball  is  president  and  S.  W.  Mower  gen- 
eral manager  of  the  Southwestern  Traction  Company, 
with  offices  in  the  Bank  of  Toronto  Chambers,  Lon- 
don, Ont. 

REPAIRING  A  MOTOR. 

In  the  operation  of  electrical  api)aratus  conditions 
frequently  arise  when  the  engineer  is  at  a  loss  to  know 
what  course  to  pursue.  Sometimes  by  a  little  in- 
genuity and  .skill  obstacles  are  overcome  which  at  first 
sight  appear  insurmountable.  Mr.  .1.  Stanley  Rich- 
mond tells  how  he  recently  repaired  a  220  volt  d.  c. 
motor  of  1  1-4  h.  ]).  which  had  become  imbedded  in 
water  half  way  up  the  field  coils.  When  the  cur- 
rent was  turned  on  contrary  to  orders,  one  coil  be- 
came very  hot.  while  the  other  remained  cold.  In 
stripping  the  covering  off  the  coils  it  was  found  that 
the  hot  field  had  nearly  all  the  wire  insulation  char- 
red and  that  half  of  the  cold  field  coil  was  much 
damaged  by  electrolytic  action.  The  following  method 
was  adopted  to  overcome  the  trouble.  Several  quarts 
of  wood  alcohol  mixed  with  a  little  shellac  varni.sh 
was  emptied  into  a  dish  and  the  damaged  coils  .soaked 
for  24  hours,  then  baked,  connected  up  in  series,  and 
sufficient  current  pas.sed  through  to  thoroughly  dry 
them  out.  The  test  before  this  treatment  showed 
damaged  coils,  and  after  the  treatment  the  repair  of 
the  damage.  The  coils  were  then  recovered,  erected 
on  the  motor,  and  operated  with  entire  satisfaction. 
If  may  be  .stated  that  in  wrapping  the  coils  ordinary 
drygoods  tape  should  be  used  first,  with  sliellac  and 
regular  insidafing  tape  as  a  final  covering,  painted 
over  with  ordinarv  insulating  paint. 

ILLUMINATING  ENGINEERING  SOCIETY 
CONVENTION. 

The  first  annual  convention  of  the  Illuminating 
Hngineering  Society  will  be  held  in  Boston  on  in- 
vitation of  Mayor  Fitzgerald,  during  "Old  Home 
Week,"  the  days  of  the  meeting  being  Tuesday  and 
Wednesday,  July  30  and  31.  A  strong  progrannue 
of  papers  will  be  presented,  and  there  will  be  an 
exhibition  of  illuminating  appliances  aiul  measuring 
instruments. 
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THREE-PHASE  VERSUS  SINGLE-PHASE 
TRANSFORMERS. 

A  careful  examination  of  the  relative  advantages 
obtained  by  using  one  three  phase  or  three  single 
phase  transformers,  would  indicate  that  at  present 
the  location  and  the  transportation  facilities  are 
among  the  most  important  points  to  be  considered. 
Owing  to  the  phase  relation  in  a  three  phase  circuit, 
the  copper  and  core  of  a  three  phase  transformer  can 
be  made  lighter  in  weight  than  the  cores  and  copper 
of  three  single  phase  transformers  of  equivalent  capa- 
city. Further,  only  one  casing,  which  is  also  of  lighter 
weight  than  the  casings  of  the  single  phase  transform- 
ers, is  required.  A  three  phase  transformer  for  a 
given  service  does,  however,  weigh  more  than  each  of 
the  one  phase  transformers  for  the  same  service,  and 
for  this  reason  it  may  sometimes  be  advantageous  to 
use  three  single  phase  transformers  in  stations  not 
properly  equipped  to  handle  heavy  pieces  of  machin- 
ery, or  where  it  is  necessary  to  haul  them  by  wagon. 
The  question  of  weight  also  enters  into  the  repair 
problem.  The  lighter  weight  single  phase  transform- 
ers are  cheaper  to  repair  because  of  the  greater 
facility  with  which  they  can  be  handled.  When  trans- 
formers must  be  mounted  on  poles,  the  advantages 
are  in  favor  of  the  three  phase  transformers  because 
of  the  reduced  weight  and  also  because  of  their  ap- 
pearance. 

The  three  phase  transformer  has  the  advantage  of 
higher  efficiency  and  simplicity  of  connections  and 
station  wiring.  All  the  connections  can  be  made  inside 
of  the  transformer  ease,  it  being  necessary  only  to 
bring  out  the  three  high  and  the  three  low  tension 
leads.  Consequently,  besides  the  reduced  first  cost 
of  the  three  phase  transformer,  there  is  also  a  con- 
siderable saving  on  the  cost  of  cable  for  making  the 
connections,  accompanied  by  a  lower  labor  cost. 

There  is  a  slight  disadvantage  accompanying  the 
use  of  three  phase  transformers  in  instances  where  it 
is  necessary  to  bring  out  a  large  number  of  taps  for 
different  voltages.  This  complicates  the  wiring  within 
the  case,  but  such  instances  are  comparatively  rare 
and  unimportant.  As  the  radiating  surface  of  a 
three  phase  transformer  is  less  than  that  of  three 
single  phase  transformers  of  equal  normal  capacity, 
self-cooled  three  phase  transformers  cannot  be  de- 
signed (for  any  allowable  temperature  rise)  for  so 
great  a  normal  capacity  in  one  unit  as  can  three  single 
phase  transformers,  but  the  gain  in  efficiency  and  in 
the  reduced  danger  of  breakdown  when  oil  or  water 
cooling  is  employed  should  settle  this  question. 

One  disadvantage  of  the  three  phase  transformer 
is  that  in  case  of  failure  of  one  of  the  coils,  it  is 
highly  probable  that  the  remaining  coils  would  be 
injured,  and  that  it  is  therefore  necessary  to  keep 
available  a  complete  unit  for  emergency  purposes. 
In  the  case  of  the  single  phase  transformers  only  a 
third  of  the  total  capacity  need  be  kept  in  reserve. 
As  the  art  of  designing  and  manufacturing  trans- 
formers progresses,  however,  the  force  of  this  argu- 
ment diminishes,  for  breakdowns  are  becoming  less 
frequent. 

As  the  cost  of  a  three  phase  transformer  is  approxi- 
mately but  80  per  cent,  of  the  cost  of  three  single 
phase  transformers  of  equivalent  output,  the  invest- 
ment in  emergency  units  will  only  be  greater  for  the 


three  phase  transformer  when  but  one  transformer 
is  installed,  and  will  probably  be  less  than  the  invest- 
ment required  for  the  three  single  phase  transform- 
ers if  the  installation  consists  of  a  number  of  units. 

In  cities  where  real  estate  is  valuable  the  great 
saving  in  floor  area,  and  in  a  slightly  reduced  height, 
furnishes  a  strong  argument  in  favor  of  the  three 
phase  units.  This  point  deserves  especial  considera- 
tion when  transformers  are  installed  in  sub-cellar  sub- 
stations, where  in  many  cases  only  a  certain  amount 
of  space  is  available,  and  additional  room,  without 
consideration  of  the  cost,  is  practically  unavailable. 
The  regulation  of  the  three  phase  and  three  one  phase 
transformers  is  equally  good  with  changes  of  load  or 
power  factor  and  need  not,  therefore,  be  considered. — 
Electric  Railway  Review. 


LONG  DISTANCE  DIRECT -CURRENT 
TRANSMISSION. 

According  to  a  writer  in  " Gassier 's  Magazine," 
there  are  eighteen  plants  in  successful  operation  in 
Europe  employing  the  continuous  current  varying 
voltage  system  devised  by  M.  Rene  Thury.  These 
plants  aggregate  18,000  horse-power,  the  current  vary- 
ing from  40  to  250  amperes  and  the  voltages  from 
1,600  to  60,000,  the  latter  tension  being  used  in  the 
Moutiers-Lyons  transmission,  which  is  over  a  distance 
of  112  miles. 

The  special  advantages  claimed  for  the  continuous 
current  over  the  alternating  system  are  as  follows : 

First — The  economy  in  transmission  line  material 
and  switchboards.  Recent  data  show  that  on  a  line 
95  miles  long  the  saving  in  transmission  copper,  poles, 
insulators,  lightning  arresters,  etc.,  was  estimated  to 
exceed  50  per  cent.,  where  the  direct  current  voltage 
was  150,000  (grounded  neutral)  and  the  alternating 
current,  three  phase  voltage  60,000,  the  line  efficiency 
being  95  per  cent,  approximately  for  the  continuous 
current  and  91  per  cent,  for  the  alternating  current, 
calculated  values  on  the  same  comparative  basis. 

Second — The  switching  arrangements  consist  of  one 
revolving  switch  placed  on  a  post  mounting  the  ap- 
paratus, and  one  of  these  is  required  for  each  group 
of  generators,  and  in  addition  for  the  whole  station 
only  one  other  main  station  switch.  This  is  claimed 
to  lead  to  extreme  simplicity  in  operation  and  some 
economy  and  saving  in  the  number  of  operators. 

Third — Freedom  from  lightning  trouble  is  claimed, 
and  it  is  pointed  out  that  this  is  obtained  by  the  use 
of  a  large  inductance  at  each  end  of  the  line,  the 
usual  horn  arresters  and  resistance  with  spark  gaps 
for  atmospheric  discharge,  while  inside  of  all  this  a 
large  condenser  is  placed,  having  the  effect  of  absorb- 
ing any  high  peak  of  voltage  which  may  pass  the  other 
somewhat  standard  devices. 

Fourth — Freedom  from  mutual  induction  troubles 
is  also  obtained,  static  or  capacity  discharge  consid- 
erably reduced,  the  distance  apart  of  the  wires  be- 
coming solely  a  question  of  brush  discharge. 

With  the  continuous  current  it  is  possible  to  reduce 
the  potential  to  earth  50  per  cent,  by  grounding  the 
middle  point  of  the  generating  system,  the  units  of 
which  are  connected  in  series ;  this  makes  it  possible 
to  operate  at  voltages  up  to  200,000. 

It  is  now  proposed  to  transmit  80,000  horse-power 
from  the  Rhone  river  to  Paris — a  distance  of  250 
miles — using  a  voltage  of  120,000. 
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SPARKS. 

Black  Bros,  propose  to  install  an  electric  light  plant  at 
Cobalt,  Ont. 

The  construction  of  a  stroet  railway  at  Moncton,  N.B.,  is 
being  agitated. 

The  Electric  Smelters,  Jjiiiiitcd,  of  Ottawa,  was  incorporated 
recently  to  engage  in  the  electric  smelting  of  ore. 

The  Bell  Telephone  Company  are  constructing  a  new  switch- 
board in  their  exchange  at  Gait,  Ont.,  of  the  central  energy 
type. 

The  British  Columbia  Telephone  Company  have  purchased 
property  on  Clarkson  street,  New  Westminster,  B.C.,  on  which 
to  erect  a  new  exchange. 

A  United  States  patent  has  been  granted  to  Dr.  C.  A.  Tun- 
stall,  of  Kamloops,  B.C.,  for  an  ingeneous  pole-changing  de- 
vice for  electric  currents. 

The  Council  of  Strathcona,  Alta.,  are  still  negotiating  with 
the  Strathcona  Eadial  Tramway  Company  concerning  a  fran- 
chise for  an  electric  railway  at  that  place. 

The  ratepayers  of  Sherbrooke,  Que.,  recently  carried  by  a 
large  majority  a  by-law  to  raise  $200,000  to  develop  the 
"Basin"  power  at  Westbury  for  the  generation  of  electri- 
city. 

The  Civic  Commission  of  Ottawa  is  making  arrangements 
for  taking  over  the  street  lighting  system  of  the  Ottawa  Elec- 
tric Company,  in  accordance  with  the  terms  of  the  contract. 
The  Commission  will  offer  $24,000  for  the  equipment  now 
utilizod  in  the  service. 

The  ratepayers  of  Godericli,  Ont.,  will  be  asked  to  vote  on 
a  by-law  to  enable  the  carrying  out  of  the  proposed  scheme 
to  develop  a  water  power  on  the  Maitland  riv(M-.  Mr.  J.  W. 
Moyes,  of  Toronto,  has  interested  himself  in  tlic  jirojpct. 


The  electric  pl;int  of  Hfirlin,  Orjt.,  is  taxed  to  Hh  capacity. 
Accordingly  the  Light  Commission  recently  gave  a  contract  to 
the  Central  Heating  Company  for  a  supply  of  400  horse-power 
for  three  years  and  500  horse-power  for  two  years,  this  addi- 
tional power  to  be  ready  by  October  next. 

The  report  of  Messrs.  Holgate,  MacDougall  and  Ker  upon 
the  water  powers  at  Britannia,  Deschenes,  Hull,  The  Livere, 
The  Chats  and  Chelsea  will  likely  be  submitted  to  the  City 
Council  this  week.  The  report  is  for  the  purpose  of  determin- 
ing upon  the  most  suitable  power  to  be  developed  aa  a  aoarce 
of  supply  for  the  municipal  electric  plant. 

The  Farmers'  Telephone  Company  has  commenced  business 
at  Delta.,  B.C.,  with  25  miles  of  poles  and  90  subscribers.  The 
officials  of  the  company  are:  William  McKenzie,  of  Wood- 
wards, president;  H.  M.  Vasey,  vice-president;  Dr.  Traynor, 
Steveston,  secretary.  The  system  has  been  established  on  a 
co-operative  basis,  each  subscriber  taking  30  shares  at  one 
dollar  each  and  paying  75  cents  a  month  for  the  service.  The 
company  will  have  its  central  office  located  at  Ladner. 

It  is  probable  that  the  British  Columbia  Electric  Railway 
Company  of  Vancouver  will  have  to  temporarily  re-start  their 
steam  power  plant  in  order  to  keep  pace  with  the  additional 
demands  for  power.  At  the  present  time  they  are  ibereasing 
their  power  house  capacity  by  the  installation  of  additional 
watcrwheels  and  other  machinery,  but  owing  to  strikes,  etc.,  at 
the  factory  there  is  .some  doubt  of  their  receiving  the  water- 
wheels  in  sufficient  time.  In  event  of  the  company  starting  up 
their  steam  plant,  it  will  be  necessary  to  make  some  re- 
arrangements to  suit  present  conditions.  The  plant  was  origin- 
ally two  phase  10,000  volts,  and  it  will  be  necessary  to  step 
it  up  to  three  phase  20,000  volts  so  as  to  cut  in  on  the  ten- 
sion lines.  The  tunnel  and  other  work  at  the  power  house  is 
hoing  pushed  alioad  as  rapidly  as  possible. 


WANTED 


An  Electrical  Engineer,  experienced  in  the  design  ot 
Alternating  Current  Motors,  for  a  position  in  the 
Engineering  Department  ot  a  large  American  Manu- 
facturing Company.  Must  be  a  man  having  several 
years"  actual  experience,  regarding  which  give  full 
particulars.  Give  references  and  salary  desired. 
Apply  Box  79,  Canadian  Electrical  News, 
Toronto. 


POSITION  WAIN.TED 

Electrician  and  Engineer  of  twelve  years'  experi- 
ence wishes  position  as  travelling  salesman  for 
electrical  machinery,  engine  supplies  or  oils.  Well 
.icqiiainted  with  tr.ade  in  Western  Ontario.  Techni- 
cal education.  References.  Apply  Box  77.  Canadian 
Elkctricai,  News,  Toronto. 


GOES  LIKE  SIXTY 

SELLS  LIKE  SIXTY 
SELLS  FO 


GILSON  MFG.  CO.  Ltd 


$65 

GILSON 

^GASOLENE 

ENGINE 

For  Pumping.  Cream 
rators,  Chums.  Wash  Ma- 
chines, etc.  FBEE  TEIAL 
Askfor  catalog  all  sizes 
.  GUELPH,  ONT. 


KENT  BROTHERS 

Miners  and  Exporters  of 
CANADIAN  AMBER  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognued   medium   for  auvertise- 


ONEIDA  GALVANIZED  CHAIN 


FOR 
SUSPENDING 
ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


TELEPHONES 


We  manuf  tcture  TELEPHONES  for  all  kinds  of  seiuice. 
Central,  Exchange.  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O,  Box  448 


HALIFAX,  S.  S. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANS3IISSIOy   LIXES .  . 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

Trices  with  full  infc-matioii  011  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA 
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[*r  TORONTO.  o. 


July,  1907 


THE  CANADIAN  ELECTRICAL  NEWS 


SPARKS. 

Surveys  are  being  made  with  a  view  to  developing  a  water 
power  on  the  Madawaska  river  near  Arnprior,  Ont. 

The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
have  filed  plans  for  a  transmission  line  through  Barton  and 
Saltfleet  townships. 

The  Municipal  Council  of  Morden,  Man.,  have  passed  a  by- 
law to  borrow  $20,000  for  the  purpose  of  constructing  or  pur- 
chasing an  electric  light  plant. 

Work  will  commence  immediately  on  the  electric  railway 
line  between  New  Westminster  and  Eburne,  B.C.,  which  is 
to  be  built  by  the  British  Columbia  Electric  Railway  Com- 
pany. 

The  corporation  of  North  Battleford,  Sask.,  is  asking  for 
tenders  up  to  July  31st  for  the  construction  of  waterworks 
and  sewerage  systems.  Tenders  for  buildings,  machinery  and 
electrical  equipment .  will  be  invited  next  month. 

The  Alberta  Government  have  75  men  engaged  in  erect- 
ing telephone  lines.  At  present  five  lines  are  under  construc- 
tion, namely,  Edmonton  to  Lloydminster,  Wetaskivvin  to  Days- 
land,  Laeombe  to  Stettler,  Blairmore  to  Calgary,  and  Calgary 
to  Banff. 

Alderman  Manning  has  moved  in  the  City  Council  of  Win- 
nipeg that  the  Eailway  Commission  be  requested  to  issue  an 
order  compelling  the  Bell  Telephone  Company  ,to  place  all 
their  wires  underground  in  the  district  in  which  the  city  pro- 
poses to  construct  conduits. 

It  is  proposed  to  submit  a  by-law  to  the  ratepayers  of  Moose 
Jaw,  Sask.,  to  raise  $90,000  to  extend  the  power  plant.  A 
boiler  house  will  be  built  and  two  new  boilers  installed  im- 
mediately. Next  year  it  is  proposed  to  add  two  more  boilers, 
a  500  kw.  steam  turbine  unit,  a  feed  water  heater,  a  boiler 
feed  pump  and  condenser,  with  the  necessary  foundations  and 
piping. 

The  annual  meeting  of  the  St.  Martins  Telephone  Company 
was  held  at  St.  John,  N.B.,  last  month,  at  which  the  extension 
of  the  company 's  lines  to  Ten  Mile  Creek  was  decided  upon. 


The  question  of  replacing  the  present  telephones  by  those  of 
a  more  modern  type  was  also  considered.  Mr.  C.  M.  Bostwiek 
was  elected  president,  W.  E.  Skillen  vice-president,  and  A.  D. 
McMaekin  secretary-treasurer. 

The  promoters  of  the  Stave  Lake  Power  Company  originally 
planned  to  harness  the  power  of  the  Stave  river  in  order  to 
supply  electrical  energy  to  the  city  of  Vancouver  and  sur- 
rounding districts,  but  plans  are  now  being  perfected  whereby 
this  power  will  be  used  for  the  operation  of  existing  steam 
roads.  Early  in  1909  the  first  steps  towards  the  electrification 
of  the  Great  Northern  Eailway  are  expected  to  be  taken.  In 
all  probability  the  conversion  of  the  Vancouver,  Victoria  & 
Esquimau  Eailway  between  Cloverdale  and  Sumas  will  be  fin- 
ished in  the  same  year,  and  ultimately  it  is  proposed  to  handle 
the  trains  by  electricity  all  through  the  Eraser  Valley. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 


POLES 


Producers  and  Shippers  of- 

CANADIAN 
.  CEDAR  . 

and  manufacturers  of 

RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES  <sM 

YARDS  IN  BRITISH  COLUMBIA  H 


High  Grade  Water  Wheels 

IF  your  requirements  demand  a 
water   wheel   to   operate  an 
electrical  power  plant,  you  will 
need  the  very  best  wheel  you  can 
buy  to  get  the  best  results  from 
your  electrical  machinery. 

THE  SAMSON  TURBINE 

has    proven    its    merit  under  the 
most  severe  conditions. 

It  has  high  speed,  great  power, 
steadiness  in  running,  durability, 
is  reliable  in  operation  and  can  be 
depended  upon  in  an  emergency. 

The  Samson  is  in  use  in  the  most  economical  and  most  efficient  installations  in '^America. 
If  you  want  a  new  wheel,  or  if  you  are  having  any  trouble  with  your  present  wheels, 
write  us  about  the  Samson. 

The  Wm.  Hamilton  Mfg.  Company 

Peterborough,  Ont. 
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SPARKS. 

Thr  Maple  Leaf  Electrical  Manufficturing  Company  havf 
commenced  operations  at  (Jalt,  Ont. 

It  is  iinderatood  that  the  amount  necessary  for  the  con- 
strnction  of  the  Chatham,  Wallaceburg  &  Lake  Erie  Eailway 
to  the  lake  has  been  subscribed,  and  that  the  work  will  be  be 
gun  at  an  early  date. 

An  adjourned  meeting  of  the  stockholders  of  the  New- 
Brunswick  and  Central  Telephone  Companies  was  held  at  Fred- 
ericton  on  June  24th  for  the  purpose  of  electing  directors,  fif- 
teen in  number.  The  following  board  of  directors  was  unani- 
mously elected  for  the  ensuing  year:  Senator  Thompson,  W.  T. 
Whitehead,  Williard  Kitchen,  Fredericton ;  F.  B.  Carvell,  M.P., 
Woodstock;  C.  W.  Fawcett,  IL  C.  Read,  A.  W.  Bennett,  F. 
Black,  Sackville;  R.  O'Leary,  Richibucto;  G.  W.  Ganong,  M.P., 
St.  Stephen;  G.  W.  Fowler,  M.P.,  H.  P.  Robinson,  Sussex;  S. 
II.  White  and  .1.  D.  Irving,  Buctouche.  S.  H.  White  was 
elected  president;  Senator  Thompson,  first  vice-p^sident;  F. 
B.  Black,  second  vice-president;  and  Alfred  Seeley,  secretary- 
treasurer. 
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THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience    in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   the    facility   it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


sai  THEPiiflN[  mm]  of  ciiNiDfl 


I 


Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge 
As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity 

of  experience  and  practical  training  you  must  have,  and  will  prepare  you 

In  few  months  home  instructions  for  above  paying  positions,  which  I 

furnish  free  anywhere. 

Complete    Highest  Grade  Drawing  Outfit,  everything   included,  with 

German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  12,  ENG'S  EQUIP'T  CO.,  Inc.,  Chicago. 


VALUE,  (I3.85 

T7'Ppi°Fr  TO  MY  STUDENTS 
X    IV CC  Qeijvered  at  once 


MITCHELL  ELE6TRI6  m  MflCHINERY  60. 

276  Fort  Street      ■      WINNIPEG,  MAN. 

wiiai  W6  Do     ♦  Special  flpparaius 

Rewind    or    repair  armatures,  field    magnet     ,j-         j^^^,^  ^p^^i^l  apparatus   give  us 

coils,  transformers  and  arc  lamps. 

_  I  ,      •  1  your  ideas,  and  we  will   elaborate  them 

Refill  commutators;  supply  new  bearings,  and 

repair  any  defect  large  or  small.  ^        for  you. 


EYERSHED  &  YIGNOLES,  Li™ 


•J.  F 

Spare  I'art 


ELECTRICAL  ENGINEERS,    LONDON,  ENGLAND. 

MAKERS  OF 

Patent  Meggers,  BRIDGE 
MEGGERS,  Portable  Ammeters 

and  Voltmeters, 
Volt  and   Ampere  Gauges 

Contractors  to  the  Brili>h  .Vdmiralty,  War 
Office,  G.P.O.,  National  Telephone  Co.,  Etc. 


SOLE  CANADIAN  AGENT  : 
VAN  DEX^UER.    No.  3  Dineen  Buildinc. 

Code  Words  for  all  lastrumeats  and  Parts 

Prv^'Tiipt  Delivery  liu.lr.nitocJ. 


Code,  A.  B.C..  f'ltth  Edn. 

Kopl  in  Stoik  .il  I'oroiito  .i^'ain-.!  c.ich  OrJir, 


rror>on  to 

SenJ  for  Catalog-ues. 
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SPARKS. 

The  electric  light  plant  at  Newiiiaiitct,  Ont.,  is  being  ex- 
tended. 

The  Bell  Telephone  Company  are  installing  a  new  switch- 
board at  Calgary. 

The  City  Council  of  Chatham,  Out.,  are  considering  the 
question  of  enlarging  the  electric  light  plant. 

The  New  Cumberland  Telephone  Company  are  installing  a 
new  switchboard  in  their  exchange  at  Amherst,  N.S. 

The  Coquitlam-Burnaby  Telephone  Company  is  seeking  oper- 
ating rights  from  the  city  of  New  Westminster,  B.C. 

A  new  exchange  is  being  built  at  Peterboro'  by  the  Bell 
Telephone  Company,  the  contracts  for  which  were  awarded 
last  month. 

The  Galetta  Electric  Power  &  Milling  Company,  Limited, 
has  been  incorporated,  with  a  capital  of  $100,000  and  head 
ofl6.ce  at  Arnprior,  Ont. 

Mr.  Frank  Schneider  has  purchased  the  electric  light  plant 
of  Wilton  Bros,  at  Morden,  Man.,  and  will  remove  it  to  one 
of  the  small  towns  in  British  Columbia. 

The  ratepayers  of  Port  Arthur,  Ont.,  will  vote  on  by-laws 
to  provide  $60,000  to  construct  dams  on  the  Current  river  and 
$15,000  for  the  purchase  of  new  street  cars. 

An  Ontario  charter  has  been  granted  to  the  Brougham  & 
Grattan  Telephone  Company,  Limited,  of  Dacre,  Ont.  The  pro- 
visional directors  include  Messrs.  Joseph  I^egree  and  Philip 
Bradley,  of  the  Township  of  Brougham. 


The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
will  build  another  transmission  line  from  Hamilton  to  DeCew 
Falls.  The  company  have  already  two  lines  and  will  build  a 
third  as  an  auxiliary  to  insure  a  steady  service. 

The  Hydro-Electrical  Construction  Company,  Limited,  have 
been  incorporated,  with  a  capital  of  $50,000.  The  head  oflSce 
will  be  in  Toronto.  The  provisional  directors  include  Messrs. 
Alexander  Keith,  A.  G.  F.  Lawrence,  and  W.  E.  Wadsworth. 

Messrs.  Stone  &  Webster,  the  Boston  capitalists,  have  pur- 
chased the  line  and  franchise  of  the  Everett  Electric  Company, 
Everett,  Wash,  including  an  interurban  line  extending  to 
Snohonish  City,  about  ten  miles  in  length.  It  is  believed  that 
this  company  will  eventually  build  an  electric  railway  from 
Seattle  to  Vancouver. 

The  Spokane  Falls  Placer  Mining  Company  are  arranging 
to  install  a  power  plant  to  supply  the  city  of  Trout  Lake, 
B.C.,  and  also  the  nearby  mines  with  light  and  power.  The 
company  is  capitalized  at  $250,000,  Minnesota  capitalists  hold- 
ing a  controlling  interest.  Messrs.  J.  B.  Campbell,  H.  Moss, 
E.  E.  Sheppard  and  V.  K.  Wagner,  of  Spokane,  are  also  in- 
terested. 

The  Hydro-Electric  Commission  of  Ontario-  have  moved  into 
new  offices  in  the  Continental  Life  Building,  corner  of  Eich- 
mond  and  Bay  streets,  Toronto.  The  Commission  are  now  mak- 
ing surveys  for  the  several  transmission  lines,  the  intention 
being  to  have  all  the  data  necessary  in  case  the  Government 
decides  to  erect  its  own  transmission  lines  and  the  municipali- 
ties perform  their  part. 


General  Electric  Co.  of  Sw 


eden  \ 


Ma.nufacturers  of 


Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


\  KILMER  &  PULLEN,  McKinnon  BIdg.,  TORONTO  | 
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GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL  FEATURES: 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,  CLOSE  REGULATION, 


ETC. 


Ttl6  GOLDIE  &  MC6ULL0GH 

GO.,  Limited 


GALT 


CANADA 


ONTARIO 

Western  Branch  : 
248  McDERMOTT  AVE.,  WINNIPEG,  MAN. 
Quebec  Agents:  ROSS  &  GREGG,  Montreal,  Que 


2 1  and  42  x30  Vertical  Compound  Goldle  Corliss  Engine 
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BOOKIS 


Lecture  Notes  on  the  Theory  of  Electrical  Measure- 
ments, bv  \V.  A.  Anthony.  Cloth  $1.00. 
A  History  of  Electricity,  bv  P.  Benjamin,  Cloth  $3.00. 
Elementary  Treatise  on  Electric  Hattcries.  by  Nian- 

■  delt  &  Fishbach.  Cloth  $2.50. 
Text  Book  of  Electrical  Machinery,  by  Kyan,  Norris 

&  Iloxie.  Cloth  $2.50. 
Electrical  Engineering,  by  E.  Rosenberg,  Cloth  $2.00. 
The  Testing  of  Continuous  Current  M.ichines.  by  L.. 
Kinzbrunner,  Cloth  $2.00. 

Write  Us  Rhgarding  Youh  Electric 
Book  Needs. 

RCNOUF  PUBLISHING  CO- 

Scientific  Publishers 
61  Vnlor\  Ave.,  Montreal 
Canadian  Agent*  for  John  Wiley  &  Sons, 
New  York 
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THE  CANADA  BATTERY  CO. 
Berlin,  Ont. 
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$2 


FOR  THIS  SMALL  SUM  THE 


$2 


MANUFACTURER  .^^UPPLY  MERCRANI 

m%y  keep  posted  od  new  opeotD^s 
lor  trade. 

I!1S  CANADIAN  CONTRACT  RECORD 

reports  weekly  all  praject«d  building  and  otlier 
coDStruetloQ  works  IbroughouL  Cauada  as  well 
as  oew  buslDess  enterprises. 


Send  your  aame  and  address  witb  (2  for 
a  year's  Mbscrlptlon  to 

GaoadiaD  GoDtract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


ESTABLISHED  i»49. 

BRADSTREET'S 

Capital  and  Surlpus,  $1,500,000. 
Offlena  Throughout  the  OivtlUed 
World. 
Executive  OCBces  : 
Nos.  346  and  348  Broadway,  Nrw  York  Citt,U.S.A 

THE  BRADSTREET  COMPANY  gathers  infor- 
ination  that  reflects  the  financial  condition  and  the  con' 
trailing  circumstances  of  every  seeker  of  mercantile 
oredit.  Its  business  may  be  defined  as  of  the  merchants, 
t/j  the  merchants,  for  the  merchants.  In  procuring, 
Mritying  and  promulgating  information,  no  eflort  is 
mared,  and  no  reasotmble  exf>ense  considered  too  ^reat, 
tbat  the  results  may  justify  Ms  claim  as  an  autlKirity  on 
all  malters  affecting  commercial  aflfairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  ihmugbout  the  civilized  world. 

Sabscrir>tions  arc  based  on  the  service  furnished,  and 
are  avaiUble  only  by  reputable  wholesale,  jobbing  and 
lumidhdurioJ  concerns,  and  by  responsible  and  worthy 
finncial.  Judiciary  and  business  corporations.  Specific 
temu  may  be  obtained  by  addressing  the  company  or 
•ny  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Onl - 
[fodon  Ont.;  Montreal,  (^e.;  Ottawa,  Ont.;  Quebec 
Que.;   3t.  John,  N.  B.     Toronto,  Onl.  Vancouver, 
B..C.:    Winnipeg,  Man.;  Calgmry  Alta. 

THOS.  C.  IRVING, 
G«i».  Man.  Weatera  Oaaada,  Torootc 
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lectrical  Machinery,  Fixtures  and  Supplies 
Interior  Wiring,  Telephones,  Underground 
Conduits  and  Transmission  Lines.  . 


Branch  Store  : 
39  Colborne  St.,  BRANTFORD. 


Room  105  Stair  Building,  mPHMin 
Phor.r  Main  4219  123  Bay  Street,  I  UnUll  I  U 


o)d<o 


0)0(0 

0)0(0 


0)0(0 
0)0(0 
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WESTWARD  THE  STAB  OF 
EMPIRE  LEADS  THE  WAY 

If  you  want  Western  Business  ? 
if  you  want  a  Western  Representa- 
tive ? 

If  vou  want  some  of  the  North 
West  Trade  ? — 

Write   to  the 

Western  Canada  Contractor 
&  Builders  Gazette 


for  full  particulars 

720  Union  Bank,  WINNIPEG- 


Robb  Power  Plants 


We  design  and  contract  tor  steam  power  plants  and  maintain  an 
perienced  and  thoroughly  practical  engineering  staff  that 
is  at  the  service  of  our  customers. 


CORLISS  ENGINES  ROBB-MUMFORD  BOILERS 

HIGH  SPEED  VERTICAL  ENGINES  RETURN  TUBULAR  BOILERS 
MEDIUM  SPEED  HORIZONTAL  ENGINES       WATER  TUBE  BOILERS 


ROBB  ENGINEERING  CO.,  Ltd. 


AMHERST,  N.S. 


mSTRICT  ( Avenue.  Toronto.  WILLIAM  McKAY,  Manatfer 
OFF  ICES^  ^fl'  Telophorve  Bvjildlng.  Montreal,  WATSON  JACK.  Manager. 
Orv  ic-e-s(355   Carlton  Street.  Wlrif»lpei,  J  F.  PORTER,  Manager. 
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Consulting'  Electrical  Engineers 


 CHARLES  BICANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M  Araer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  I,ight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

I<ong  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 

6J-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

CoNsuLTiNC  Electrical  ngineer 

has  removed  to 

1003  Traders  Bank  Building 

TORONTO,  ONT. 

Main  1482 
North  3;-9 


I,ong  Distance  Phones  |  Office 

*■  Residence 


Edward  B.  Merrill 

B.A.,  B.A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments   and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG.,  MONTREAL 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadi.-in  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers. 

HYDRO-ELECTRIC  ENGINEER 

Jlootus    I004-S    Traders  Ji  - nfc   B  dff. 

Telephone  Main  7396  TORO  MO 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCINNATI,  O. 


P.  E.  MARCHAND  &  CO. 

Klectrical  Contractors 
Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  and  aa  St. John  Sts., Montrea I 

Plans.  Specifications,  Supervision, 

Tests,  Reports,  Arbitrations. 


WESTON  miEi  mmm  gi. 

Main  Office  and  Works,  Wauerly  Path,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

London  Branch  :  Audrey  House,  Ely  Place,  Holborn. 

Paris  Branch  :  E.  K.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


m    4.      n  ,  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

me'ter  fo?  sXe  WoTk""-  °f"^  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  S 
meter — lor  uriage  WOrK.  of  extreme  accuracy  and  lowest  consumption  of  energy 

Please  mention  the  Canadian  Electrical  News 
when  corresponding-  with  advertisers. 


ftmerlcan  Gircular 

Loom  GoniDanu's 


FLEXIBLE  60NDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  original  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal   Electric  Company, 


354  St.  JaLHies 
Street. 


Montreal 


Instant  shipment  made 


Large  stock  of  all  sizes  always  on  hand. 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRING 

rOR  ELECTRIC  UIGNT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Oover*  Poclcet  Size,  Ret&il  Price         -  - 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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The  Brilliant  Lamp 


Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
gel  the  benefit  of  our  i8  years  ex- 
perience as  the  cnly  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 

lamp    if   we    wanted    to.  OUR 

KNOW    HOW    includes  many 

wrinkles  of  our  own  -  that  means 
a  good  lamp. 


ONTARIO  LANTERN  &  LAiMP 
CO.,  Limited 

HAMILTON      '  CANADA 


The  McEWEN 


HIGH  SPEED 

AUTOMATIC 


In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Water ous  Eng^ine  Works  Co. 


BRANTFORD,  CANADA 
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TELEPHONE  INSTRUMENTS 


FOR 


RURAL  PARTY  LINES 


THE  No.  501  Subscriber's  Station  is  an  Instrument  that  has  been  designed 
to  meet  the  demands  of  Rural  Party  Line  Service.    It  is 

equipped  with  a  powerful  five  bar  generator  which  will  ring,  under  favor- 
able conditions,  thirty  or  more  bells  on  a  single  line.  If  you  are  interested 
write  us  for  prices  and  instructions  for  organizing  Telephone  companies  and 
constructing  the  lines. 


We  are  the  only  manufacturers  in  Canada  who  can  supply  you  with 
anything  or  everything  for  a  telephone  system. 


THE  NORTHERN  ELECTRIC  &  MANFC.  CO.,  Limited 

181  Bannatyne  St. ,  WINNIPEG.    Cor.  Notre  Dame  &  Guy  Sts.,  MONTREAL. 


Second  Edition,  Revised  and  Enlarged 


Price  $1,00,  Postage  Prepaid 


"The  How  and  Why  of  Electricity 

By  Charles  Tripler  Child 
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HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.     New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
lluminate  the  explanatory  matter.      The  book  contains  no  mathematics.      The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 

CONTENTS. 


THE  HOWANDWHY 
OF  ELECTRICITY^ 

BvCHARLESTRIPLERCHILD 


CHAPTER 

Preface 
I  The  Slectric  Current 
II  The  Electric  Battery 
in  The  Effects  of  Electric  Flow  in  the 

Circuit— Heat  and  Chemical  Action 
IV  SThe  Effects  of  Electric  Flow  Outside  the 
Circuit— Magnetism  and  Induction — 
The  Electrical  Units 
V  Electromagnets— The  Telegraph 
VI  Electric  Sigualinff  Apparatus 
VII  The   Relation  Between  Magnets  and 

Electric  Currents 
VIII  Induction  and  Reactive; Coils 
IX  The  Telephone 
X  Telephone  Accessories 
XI  The  Mechanical  Generation  of  Electricity 
XII  The  Dynamo  Machine 
xm  Various  Types  of  Dynamo  Machines 
XIV  Alternators— Polyphase  Currents 
XV  The  Electric  Motor 
XVI  The  Electric  Railway 
XVII  Polyphase  Currents  and  Motors 
XVIII  Electrical  Power  Transmission 
XIX  The  Incandescent  I<ight 

XX  The  Arc  I^ight 
XXI   Electrochemistry— Storage  Batteries 
XXII  Wireless  Telegraphy 

XXIII  Radiation— X-Rays 

XXIV  Recent  Theories 


"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  diiBcult  and 
complex  matter  in  so  short  a  space." — New 
York  Sun.- 

"We  can  unhesitatingly  recommend  this  book 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Streej 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  i^on- 
technical  reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities." — New  York  Tribune. 

"In  spite  of  the  great  mass  of  electrical 
literature  already  exhisting,  it  is  one  of  the  find 
good  books  of  its  kind.  *  »  *  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  - 
Engineering  News,  New  York. 


Send  us  your  order  to-day 


THE  C.  H.  MORTIMER  PUBLISHING  COMPANY 


Branch  Offices  . 
Board  of  Trade  Building,  Montreal 
7JO-721  Union  Bank  Building,  Winnipeg 
Suite  37,  Davis  Chambers,  Vancouver,  B.  C. 


Head  Office:  Confederation  Life  Building 

TORONTO.  CANADA 
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MIDLAND  ELECTRIC  CO. 

119-121  D'Yotiville  Square,  MONTRBAL 


AND  ALL  KINDS  OF- 


High  Cl^ss  Lamps 


-LINOLITE" 

"GIANTLITE" 

"WYTELITE" 

-WEELITE"    Jt  anS  :  ^         our  Speciality 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE   IN  CANADA 


^  "YOUR  ELEGTRIGflL  SUPPLY" 

 HOUSE  

61  St.  SUlpice  Street         -  -  MONTREAL 


WE  RECOMMEND 


Anti- 
Friction 


For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracvise  Smelting 
Works 

Montreal,  Que. 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  DuDdas  Street,  London,  Can.— Phone  1103. 

Donamos  and  Moiors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


Hig-h  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  mai<e. 

Estimates  cheerfully  jjiven.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


CdLridLdian  White  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL.  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BR.1TISH  NOR.TH  AMEEUCA  BVILDINC 

MNGINMMRS  AND  CONTRACTORS 

FOR 

Steam  BLnd  Electric  RsLilroaLds:  Electric  Light  SLnd  Power  Plaints  i  Building  Coo- 
•truotioni  Weter  eind  Gais  Works:  Docks.  H».rbor  Works,  etc:.,  etc 


J.  a.  WHITB  A  COMPANY,  ItiC. 
N»w  K«rk  OHy 


CORHBSPONDENTS 
J.  a.  WHITE  *  COMPANY,  LIMITED, 
Loa^tm,  Eaglaad 


WARINQ.WHITE  BUILDINO  Ca 
Loadoa,  Easlaad 


WE   BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?    WHAT  CAN  WE  SELL  YOU? 

We  Ilnve  the  Largest  Electrical  Repair  Shop  in  Canada 

FRED.  THOMSON  (SL  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 

110-112-11^  CRAIG  STREET,  -  -  -  MONTREAL 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


SEVENTEENTH  YEAR. 
No.  8. 


TORONTO,  MONTREAL       —  AUGUST,   1907  —      WINNIPEG,  VANCOUVER 


PRICE  10  CENTS 
$i.oo  Per  Year. 


"SUPERIOR"  Alternating 
Current 
Induction  Motors 

Single  PKaLse,  Mvilti  PKa.se, 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Current 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  limited 

468-474  King  Street  West,  TORONTO 

Gas  Producer  Plants  tor  EleoiPic  Power 


COMPLETE   INSTALLATION    FROM   GAS   PRODUCER   TO  LAMP 

ENTIRE   PLANTS   FURNISHED   FROM   BOILER   TO  MOTOR 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 

Hea.d  Office  and  Works:  TORONTO.  ONT. 

r.  District  Offices—         MontresLl  Halifax  Ottawa         Winnipeg         Vancouver  Kossland 


n 
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Electric  Repair  and 
Contracting  Company 

The  oldest  and  beat  equipped  firm 
In  Canada. 


CONTRACTING  ELECTRICAL  ENGINEERS 
ELECTRICAL  REPAIRS 

99  aad  101  West  Lazauchetlere  Street 

p  „  T  ,r  ■  MONTR.EAL 

Be/l  Telephone  Ma  n  i/Jj 


V.    N      Pllli  I  It',.  ffl^KicPt. 


luuun  I  Huust  »      ^  j^p^-"—  f1 

'  DRUG  STORE  FITTINGS ,  larf^g^SEND  FOR  CAj^ 


mi  F.  PIPS  Eiiili 

(LIls/IITEr)) 

/V\ONTR5>f\b  TORONTO 

61  ID  wiim  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

mmi  wm  m  mm  tw 

Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    AMERICAN  Electrical  Works,  Providence,  R.  L 
New  York  Office  :    26  Cortlandt  Street. 
Chicag-o  Office:     13^  Adams  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF, 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 


Tf^'roH::'"  BOSTON 


NaLtionacl    Electrical    Code  Sta^ndaLrd 
125  Volt 


TRADE 


1=  MARK 


ROSETTES 


Type  Duncan  (Fused)  Type  K  W 


Manufactured  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


MONTREAL,  CANADA 


ROSETTES 
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Style  "D3." 


Low  Ceilings 
Basements 


The  ANTI  NIGHT 

SAVES  MAKES  YOUR 

On  First  Coss  50%    Store  Light 
On  Current  23%         Light  Bills  Light 

Heart  Light 

Three  Degrees  of  Illumination 


WRITE  FOR  ILLUSTRATED  NEW  CATALOG  C-17 
ON 

BENJ'VMIN  LIGHTING  SPECIALTIES 


BENJAMIN  ELECTRIC  MFG.  CO. 

64  York  Street   -  TORONTO 


High  Ceilings 
Store  Rooms 


WIRES  AND  CABLES 


Telephone,  Telegraph  and  Electric  Power  Purposes. 

^  -  ■  MONTREAL 


THE  WIRE  AND  CABLE  COMPANY, 


The  Local 
Hardware  Man 


I 


i 


i 


Is  one  of  the  first  to  know  ot  J 


contemplated  building'  oper 
alions.  His  favor,  his  "O.K.  ' 
is  worth    having.    Talk    up  \r 
your  goods  to  him  through 


I 

i^l=i=l=i=i=T=J=i=ll=i=t=r^^ 


HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

TH€  MacLeAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


THE  AUTO- 
SAFETY  SWITCH 

(Pat' nted  August  1899,  October  1906.) 

can  be  confidently  installed  as 
a  positive  protection  atrainst 
High  Tension  current  entermg 
buildings  over  Low  Ten-ion 
circuits,  thus  the  danger  of  fires 
and  fatalitie-  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  Auto=Safety 
Electric  Switch  Company 

211  Board  ot  Trade  BuUdlaz.  MONTREAL. 
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The  considerable  annoyance  caused  by  unreliable  enclosed 
fuse  indicators,  necessitating  some  means  for 
detecting  open  circuits,  has  prompted 

The  CHASE-SHAWMUT  CO. 


to  put  upon  the  market  the 
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SHAWMUT 

POCKET  TEST  LAMP 


A  device  which  is 

Neat  in  Appearance 
Black  Tubing  Nickeled  Fittings 

A- 1   in  Construction 
Tested   and     Inspected   Before  Shipment 
Efficient  in  Operation 

Opening  in  tube  allowing  illumination  of  specially  designed 
incandescent  lamp  plainly  visible. 

Made    in    Two  Sizes 

1 10  Volts  3^  in.  long  11/16  in.  dia.  Cat.  No.  2500 
220  Volts       4^  in.  long      1  1/16  in.  dia.       Cat.  No.  2501 


GHASE-SHAWMUT  GO. 


NEWBURYPORT, 


MASS. 


i.: 


Aug-ust,  1907 
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The  Ontario  Railway  and  Municipal  Board  will  make  an  ex- 
tended tour  of  inspection,  covering  all  the  electric  and  steam 
railways  under  its  jurisdiction.  Eolling  stock,  appliances, 
equipment,  fares,  etc.,  will  be  carefully  examined  to  see  that 
the  requirements  of  the  law  are  being  observed.  The  ground 
covered  will  extend  from  Cornwall  to  Sarnia. 
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maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 
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High  Grade  Water  Wheels 

IF  your  requirements  demand  a 
water    wheel    to    operate  an 
electrical  power  plant,  you  will 
need  the  very  best  wheel  you  can 
buy  to  get  the  best  results  from 
your  electrical  machinery. 

THE  SAMSON  TURBINE 

has    proven    its    merit  under  the 
most  severe  conditions. 

It  has  high  speed,  great  power, 
steadiness  in  running,  durability, 
is  reliable  in  operation  and  can  be 
depended  upon  in  an  emergency. 

The  SamSOTl  is  in  use  in  the  most  economical  and  most  efficient  installations  in  America. 
If  you  want  a  new  wheel,  or  if  you  are  having  any  trouble  with  your  present  wheels, 
write  us  about  the  Samson. 

The  Wm.  Hamilton  Mfg.  Company 

Peterborough,  Ont. 
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SPARKS. 

'I'liL-  capital  stock  of  the  i'tioblo  Tr;im\v!iy,  Ligbt,  Heat  & 
['owcr  Company  haa  been  iDcrcascd  to  $6,500,000. 

Mr.  Alex.  Dow,  consulting  engineer,  of  Detroit,  and  Mr.  C. 
B.  Smith,  C.E.,  of  Toronto,  have  been  cngagefl  to  act  with  the 
City  Engineer  in  preparing  a  report  on  the  cost  of  a  distribu- 
tion system  for  Toronto. 

An  Ontario  cliartcr  has  been  granto<l  to  the  King  T('lephone 
Company,  Limited,  with  head  office  at  Tcmperanccville,  and  a 


'■apital  of  iJilft.Ofi'i.  It  M  i»ropo3efl  to  construct  a  telephon<' 
system  in  the  f'ounty  of  York. 

The  construction  of  the  new  Engineering  Building  at  Mc- 
Oill  University,  Monteral,  the  plans  for  which  were  prepared 
by  Prof.  Xobba,  is  now  well  under  way.  The  building  will  be 
fireproof  and  will  cost  in  the  vicinity  of  .$27.'5,000. 

Streetsville,  Ont.,  has  adopted  the  public  ownership  principle 
and  is  now  developing  a  water  power  for  the  purpose  of  sup- 
plying electric  power.  A  by-law  to  raise  $15,000  for  the  pur- 
pose was  carried  by  the  ratepayers  a  short  time  ago. 


Belliss  &;  Morcom  Limited,  Engineers 

BIRMINGHAM,  ENGLANDI 


ICstabltslicd  over  mmts. 
Tclenraii"' >"BcIliss"  Birmingfiam,  A.U.C.  ^tl 
Edition. 
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DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubricallon  ;  Simplicily;  Strength;  Exp' r- 
ience  ;  Low  Co^i  ;  Reliabilily  ;  Minimum  Maintenance  ;  Compactness  ; 
Good  Governing  ;  Durability  ;  Maintained  Efficiency  ;  Quiet  Running. 


3,300  Engines  supplied  or  building,  representing  upwards  ot 
600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B. 
H.P.  of  Compound  &  Triple-Expansion  Types. 

Solf  Agents  for  Canada  :  LAURIE  &  LAMB,  212  BOARD  OF  trade  buildings,  MONTREAL,  CAN. 
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Surf'  ie  Condensing-  Plant,  Krom  2,^0  Square  Feet  Cooling 
Surface  and  Upwards. 
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NEW   OFFICE   BUILDING  FOR  THE 
CANADIAN  GENERAL  ELECTRIC 
COMPANY. 

The  accompanying  illustration  represents  the  new 
building  of  the  Canadian  General  Electric  Company, 
now  being  erected  on  the  northwest  corner  of  King 
and  Simcoe  streets,  Toronto.  The  structure,  which 
is  of  the  modern  office  style  of  architecture,  has  a 
sixty  foot  frontage  on  King  street,  and  runs  back  the 
whole  depth  of  the  block  to  Pearl  street,  a  distance 
of  one  hundred  and  eighty-six  feet  six  inches.  The 
height  of  the  building  is  eighty  feet,  giving  five  lofty 


storeys.  It  will  be  of  absolutely  fireproof  construc- 
tion, of  skeleton  steel,  and  dark  grey  brick,  with  stone 
and  terra  eotta  trimmings.  In  the  centre  of  the  King 
street  frontage  is  an  imposing  entrance  of  cut  stone 
of  classic  design.  To  the  west  of  the  building  a  lot 
forty  feet  wide,  running  the  whole  depth,  has  been 
reserved,  so  as  to  give  plenty  of  light  on  all  four 
sides.  A  tall  wrought  iron  fence  runs  the  whole 
length  of  the  King  street  frontage,  with  a  massive 
stone  gateway  leading  into  the  land  to  the  west. 

The  entire  building  will  be  occupied  by  the  Cana- 
dian General  Electric  Company  and  Canada  Foundry 
Company.   The  ground  floor  will  be  taken  up  by  the 


head  offices,  and  the  other  departments  will  occupy 
the  upper  storeys.  Messrs.  Darling  &  Pearson  are  the 
architects.  The  structure,  when  complete,  will  be  one 
of  the  finest  office  buildings  in  Toronto. 


A  BURNT  OUT  LAMP  OR  A  BROKEN 
FILAMENT, 

Incandescent  lamps  are  frequently  turned  in  by  em- 
ployees as  being  burnt  out  when  as  a  matter  of  fact 
the  lamp  filaments  have  been  broken  by  careless  hand- 
ling of  the  glo'bes.  This  is  a  matter  that  is  worth 
watching  and  a  little  "lecture"  on  care  in  handling 


t 


the  lamps  may  result  in  cutting  down  the  cost  of  re- 
newing lamps.  An  infallible  test  for  telling  whether 
or  not  the  filament  has  been  broken  is  as  follows :  If 
the  filament  has  been  broken  by  dropping  the  lamp, 
or  any  severe  jar,  the  ends  of  the  filament  will  be 
square  at  the  point  of  breakage.  If  the  lamp  failed 
from  burning  out  the  ends  of  the  filament  will  in- 
variably be  pointed.  The  best  way  to  see  the  break 
is  to  hold  the  lamp  in  front  of  a  sheet  of  white  paper. 


The  Colonial  Engineering  Company,  of  Montreal,  have 
secured  the  contract  for  additional  apparatus  for  the  electric 
light  plant  of  Chatham,  Out.  , 


New  Office  of  the  Canadian  General  Electric  Company,  King  Street  West,  Toronto. 
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NIAGARA  POWER  AT  THE  LACKAWANNA  STEEL  PLANT 

By  John  C.  Parker 

Mechanical  and  Electrical  Engineer. 


A  few  years  ago  the  West  Seneca  works  of  the 
Lackawanna  Steel  Company  were  established.  At 
these  works  electrical  energy  is  used  for  many  of  the 
incidental  processes.  Owing  to  the  large  size  of  the 
gas  engines,  and  the  extent  of  the  installation,  con- 
siderable attention  was  attracted  to  the  equipment  for 
utilizing  blast  furnace  gases  for  the  generation  of 
power.  This  gas  engine  plant  was  installed  for  the 
purpose  of  operating  motors  at  various  points  in  the 
plant,  these  being  used  for  large  cranes,  gantries,  un- 
loaders,  conveyors,  etc.,  for  the  operation  of  a  trolley 
.system,  and  for  the  operation  of  roll  tables  in  the 
mills.  The  load  is  of  a  decidedly  fluctuating  charac- 
ter on  account  of  tlie  frequent  starts  and  stops,  and 
the  concentrated  character  of  the  loading.  The  load 
factor,  however,  is  very  good  as  compared  with  that 
of  a  railway  or  lighting  plant. 

The  utilization  of  the  blast  furnace  gases  necessi- 
tated the  concentration  of  the  power  generating  equip- 
ment in  one  point,  so  that,  with  the  extension  of  the 
plant,  considerable  losses  have  become  inevitable  in 
transmitting  the  power  at  the  present  low  voltages  of 
250  volts  direct  current  and  440  volts  alternating  cur- 
rent. To  adopt  a  distributed  generating  system  would 
involve  the  abandonment  of  the  gas  engine  as  a  prime 
mover.  On  the  other  hand,  if  the  concentrated  sys- 
tem were  to  be  retained,  extensive  and  more  or  less 
unsatisfactory  step-up  apparatus  would  be  necessary 
to  cut  down  the  losses  in  the  alternating  current  net- 
work, entailing  a  remodeling  of  the  cable  system  to 
accommodate  the  higher  voltage.  Nothing  whatever 
could  be  done  to  remedy  the  extensive  loss  in  the 
direct  current  distribution,  unless  inverted  rotary  con- 
verters were  made  use  of  at  the  power  house  and  cor- 
re.sponding  converters  at  the  point  of  utilization,  an 
arrangement  which  possesses  manifest  disadvantages 
and  would  be  tremendously  costly. 

As  the  steel  works  have  grown,  the  demand  for 
power  has  exceeded  the  present  supply  of  blast  fur- 
nace gas,  so  that  extension  of  the  local  generator 
plant  would  have  involved  the  use  of  coal,  which 
would  have  been  out  of  the  question  as  a  competitor 
to  Niagara  Falls  power.  Some  advantage  obtains  from 
the  fact  that  the  capacity  of  the  Ontario  Power  Com- 
pany's generating  plant  is  very  large  in  comparison 
with  the  normal  demands  of  any  individual  customer. 
This  gives  assurance  against  interruption  due  to  dis- 
abled generating  apparatus  and  permits  the  occa- 
sional carrying  of  a  great  excess  over  the  ordinary 
loads.  An  appreciation  of  these  facts  has  led  the 
Lackawanna  Steel  Company  to  contract  with  the  Nia- 
gara, Tjockport  «fe  Ontario  Power  Company  for  electri- 
cal power,  transmitted  from  the  plant  of  the  Ontario 
Power  Company  at  Niagara  Falls,  Ontario. 

The  brief  description  here  given  of  the  installation 
for  transforming  and  distributing  this  power  in  the 
works  of  the  Lackawanna  Steel  Company,  together 
with  a  discussion  of  the  more  salient  features,  it  is 
hoped,  may  prove  of  some  interest.  In  any  event,  the 
rapid  progress  of  the  electrical  art  makes  desirable  a 


frequent  comparison  of  notes  regarding  methods  of 
design  and  operation. 

The  engineers  of  this  work  had  primarily  in  mind 
three  features,  very  usual  ones  in  any  engineering 
installation,  namely,  reliability  and  continuity  of  ser- 
vice; facility  of  operation,  and  maximum  total  econ- 
omy. The  paramount  im[)ortance  of  reliability  in 
such  an  enterprise  as  that  of  the  Lackawanna  Steel 
Company  is  so  obvious  as  to  require  no  comment.  It 
was  felt  that  reliability  could  be  best  attained  by  the 
utilization  of  as  absolutely  .simple  and  "fool  proof" 
apparatus  as  could  be  obtained,  and  by  making  all 
j)arts  of  the  construction  straightforward,  simple,  and 
readily  accessible  at  all  times.  This  condition  in  the 
design  accomplished  the  other  two  ends  which  were 
desired. 

The  new  electrical  equipment,  in  general,  consists 
of  four  stations ;  the  sub-station  containing  transform- 
ers which  step  the  energy  from  60,000  volts  to  2.200 
volts ;  and  three  feeder  stations,  which  receive  the 
energy  at  2,200  volts  at  as  many  different  points  in 
the  plant  and  there  convert  it  to  440  volts  alternating 
current  and  250  volts  direct  current.  It  is  with  the 
equipment  of  these  stations  and  the  intermediate 
2,200  volt  feeders  that  the  present  article  is  con- 
cerned. The  60,000  volt  transmission  line  supplying 
the  plant  is  a  part  of  the  system  of  the  Niagara,  Lock- 
port  &  Ontario  Power  Company,  designed  under  the 
engineering  direction  of  Mr.  R.  D.  Mershon. 

60,000  Volt  Sub-Station. 

Incoming  Lines. — Power  enters  the  sub-station  at 
60,000  volts  through  di.sconnecting  switches  which 
may  be  operated  from  a  balcony  on  the  front  of  the 
station  building;  thence  passing  inward  through  oil 
circuit  breakers  and  series  transformers,  it  is  delivered 
to  the  station  bus  bars,  which  form  a  loop  immediately 
under  the  ceiling.  These  bus  bars  are  of  one-fourth 
inch  copper  tubing,  supported  by  standard  60,000 
volt  line  insiilators.  In  the  oil  switch  room  a  cross 
connection  is  provided,  so  that  power  may  be  delivered 
to  either  side  of  the  loop  from  either  incoming  line. 
The  high  voltage  bus  bars  are  sectionalized  by  in- 
verted knife  switches  hung  from  to  either  side  of  the 
loop  from  either  incoming  line.  The  high  voltage 
bus  bars  are  sectionalized  by  inverted  knife  switches 
liung  from  the  roof,  so  that  each  bank  of  three  trans- 
formers may  be  isolated  for  changes  in  the  bus  bar 
system,  or  for  cleaning  insulators,  if  desired. 

The  Transformers. — From  60.000  volt  bus  bars  cur- 
rent passes  through  fused  circuit  breakers — which  act 
as  an  auxiliary  and  selective  protection  to  the  various 
transformer  banks,  and  thence  in  at  the  top  of  the 
transformers.  The  transformers  are  arranged  in  two 
rows  of  six  each,  and  are  of  1.000  kw.  capacity  at 
normal  loads  and  are  of  the  oil-insulated,  water-cooled 
ty]ie.  Of  the  ultimate  twelve  transformers,  six  only 
have  been  installed  at  present,  making  two  banks 
with  a  seventh  or  spare  transformer  with  means  for 
connecting  it  into  the  place  of  any  of  the  six.  The 
secondaries  are  wound  for  2,500  volts  with  interraedi- 
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ate  taps  down  to  2,200  volts,  and  are  delta-connected, 
the  primaries  being  star-connected,  and  having  the 
neutral  formed  by  internally  grounding  one  end  of 
each  winding  to  the  transformer  case,  which  is  in 
metallic  contact  with  a  pair  of  rails  embedded  in  the 
building  foundations,  as  well  as  with  the  water  and 
oil  pipe  systems.  The  transformers  rest  on  I-beams 
bolted  to  these  rails,  and  can,  by  the  insertion  of  steel 
rollers,  be  skidded  off  the  I-beams  to  a  small  transfer 
car,  which  runs  on  tracks  in  the  middle  of  the  trans- 
former room.  Two  spare  transformer  stands  are  pro- 
vided in  a  room  at  the  rear  end  of  the  station,  in 
which  transformer  cases  may  be  assembled,  oil  dried 
and  tests  run.  This  room  is  served  by  a  fifteen  ton 
chainblock  hoist  supported  by  a  twenty-four  inch 
transverse  I-beam  immediately  under  the  roof.  This 
arrangement  obviates  the  need  for  a  crane  in  the 
building  with  its  attendant  objectionable  features. 
The  transfer  truck  may  be  run  out  on  rails  at  the 
rear  end  of  the  building  and  the  transformer  lifted 
by  means  of  a  railroad  yard  crane  on  to  the  tracks  of 
the  plant,  so  that  any  part  of  the  transformer  may  be 
carried  to  the  machine  shop,  or  elsewhere  for  repairs. 
Transformer  Compartments. — Careful  investigation 


pressure,  due  to  the  boiling  of  the  oil,  a  condition 
which  is  very  remotely  extreme.  To  guard  against 
any  possible  difficulty  from  such  excessive  internal 
pressure,  the  transformer  cases  have  been  vented  at 
the  top  to  two  and  one-half  inch  pipes  leading  both  to 
the  roof  and  to  the  sewer  system,  and  each  vent  is 
provided  with  a  cheek  valve  for  the  exclusion  of 
moisture,  as  well  as  for  the  prevention  of  the  com- 
munication of  difficulties  from  transformer  to  trans- 
former. This  system  gives  all  desirable  safety  and 
prevents  the  liability  to  accident  due  to  the  exces- 
sively complicated  systems  of  piping  involved  in  sewer 
drains  and  flushing  connections. 

In  recognition  of  the  desirability  of  being  able  to 
periodically  cleanse  and  dry  the  oil  used  in  the  trans- 
formers, and  at  the  same  time  to  empty  and  re-fill 
transformer  cases  rapidly  in  the  event  of  accident,  a 
system  has  been  adopted  which  combines  gravity 
emptying  and  gravity  filling  with  a  filtration  and  dry- 
ing of  the  oil  in  passage  from  the  submerged  storage 
tank  for  impure  oil  to  the  elevated  storage  tank  for 
impure  oil.  Entirely  separate  lines  of  piping  are 
carried  through  a  central  trench  in  the  building  for 
the  purpose  of  carrying  oil  to  and  away  from  the 
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has  proved  that  it  would  be  practicable  to  install  the 
transformers  without  isolating  barriers;  in  fact,  that 
such  provisions  are  not  only  unnecessary  but  are  posi- 
tively objectionable  because  they  involve  complica- 
tions in  construction  and  prevent  the  greatest  accessi- 
bility. Accordingly  the  transformers  have  been  placed 
with  no  barriers,  and  with  only  sufficient  space  be- 
tween them  to  allow  proper  electrical  clearances  and 
safe  accessibility  for  inspection. 

Transformer  Oil  Systems. — A  similar  investigation 
has  led  to  the  abandonment  of  the  more  complicated 
fire  quenching  and  oil  emptying  systems  which  have 
been  quite  commonly  employed  of  late.  The  record- 
ed facts  in  regard  to  transformer  difficulties  seem  to 
bear  out  the  theory  that  these  transformers  are  about 
as  good  a  fire  risk  as  can  be  had  when  placed  in  a 
building  of  fire  resisting  construction  and  containing 
no  large  quantity  of  combustibles.  The  small  quan- 
tity of  air  in  the  transformer  eases  and  the  difficulty 
of  igniting  insulating  oil  renders  impossible  the  de- 
velopment of  any  high  pressures,  and  improbable  the 
ignition  of  oil  vapors.  Of  course  a  protracted  short 
circuit  occurring  simultaneously  with  non-operation 
of  the  fused  circuit  breakers  and  of  the  oil  circuit 
breakers,  would  result  in  the  building  up  of  internal 


transformers,  so  as  to  prevent  the  trapping  of  impure 
oil  which  would  be  washed  back  by  the  clean  oil  in  re- 
filling if  a  single  line  was  used.  The  filling  and  empty- 
ing pipes  are  two  and  one-half  inches  in  diameter, 
and  of  short  run,  so  that  the  gravity  head  can  fill  a 
transformer  tank  in  a  very  short  time,  much  shorter 
than  could  be  attained  with  any  reasonably  small 
pump,  acting  directly. 

2,500  Volt  Wiring  and  Bus  Bars. — Current  passes 
through  cambric-insulated  cables  from  the  transfor- 
mer secondaries  along  the  transformer  room  walls 
into  the  switchboard  room,  and  through  oil  circuit 
breakers  to  the  station  bus  bars.  The  station  bus 
bars  are  at  present  a  simple  straight  run  of  one-eighth 
by  three  inch  copper  straps  supported  on  5,000  volt 
line  insulators  by  stvids  fastened  into  the  wall.  It  is 
expected  that  the  excellence  of  the  insulation  will 
obviate  the  necessity  of  a  parallel  bus,  but  provision 
is  being  made  at  the  present  time  for  extending  the 
present  bus  all  the  way  round  the  switchboard  room 
to  form  a  ring,  divided  into  sections  by  knife  switches ; 
thtxs  segregating  the  various  feeders  and  transformer 
taps.  The  present  four  feeders  supplying  the  Steel 
Company's  plant  will  be  taken  out  through  oil  cir- 
cuit breakers  to  500,000  c.m.  three  phase  2,500  volt 
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cablos  and  thence  llirougli  an  uiKlergroutid  eonduit 
system  to  the  varioiis  feeder  stations. 

The  Distributing  System. 

All  secondary  current  at  present  delivered  to  the 
Steel  Company's  plant  from  the  sub-station  will  be 
transmitted  to  feeder  station  No.  2,  although  it  is  be- 
lieved that  ultimately  feeders  will  be  segregated  and 
run  to  the  various  centres  of  activity,  their  outer  ends 
being  connected  to  form  a  ring  system  for  the  im- 
provement of  the  load  factor  on  the  feeders.  Per- 
haps no  part  of  the  installation  has  been  a  matter  of 
so  careful  and  anxious  thought  as  this  distribution 
system.  The  conditions  of  mechanical  operation  in 
the  plant  are  so  extremely  severe  as  to  render  it  im- 
possible to  do  anything  in  the  way  of  cutting  fine  the 
the  design  of  the  duet  system.  After  numerous 
studies  had  been  made  the  engineers  of  both  com- 
panies finally  settled  upon  the  standard  construction 
of  the  Lackawanna  Steel  Company,  which  consists  of  a 
group  of  quadruplex  tile  ducts,  carried  on  pile  foun- 
dations by  reinforced  concrete  arches  of  thirty  foot 
span.  The  arches  are  necessitated  by  the  extremely 
light  character  of  the  soil  found  in  most  parts  of  the 
company's  grounds,  which  requires  extensive  piling 
for  almost  all  structures  placed.  Any  of  the  more 
ordinary  types  of  duct  construction  was  prohibited 
by  the  liability  to  fracture,  due  to  the  inevitable  and 
indiscriminate  placing  of  heavy  stacks  of  billets,  rails, 
etc.,  and  the  running  of  the  railroad  tracks  through 
all  parts  of  the  plant. 

The  cable  sections  have  been  calculated  to  meet 
three  conditions ;  first,  when  all  are  in  commission  and 
carrying  normal  load  the  cables  should  develop  the 
minimum  annual  cost  for  power  distribution;  second, 
when  one-half  of  the  cables  are  out  of  com- 
mission for  repair,  or  change,  or  on  account  of 
accident,  the  voltage  drop  must  not  be  too  large  for 
the  operation  of  the  synchronous  apparatus,  or  for 
regulation ;  third,  under  these  conditions  of  double 
normal  overload  on  each  cable,  overheating  of  the 
cables  shall  not  result.  These  of  course  are  the  con- 
ditions ordinarily  obtaining  in  such  work.  As  the 
distance  of  the  transmission  is  short  and  the  second- 
ary voltacre  reasonably  high,  meeting  the  first  condi- 
tion has  fulfilled  the  other  two. 

The  secondary  voltage  for  the  plant  was  determin- 
ed by  a  comparison  of  the  economies  resulting  from 
the  voltage  selected  and  double  this  voltasre.  The 
anniial  cost  of  distribution  is  so  low  with  the  condi- 
tions chosen  that  the  superior  economy  resulting  from 
the  higher  voltage  is  very  small,  and  although  switch- 
ing apparatus  could  be  a  little  lighter  with  higher 
potentials,  operative  safety  is  felt  to  be  sufficiently 
greater  with  the  voltage  chosen  to  warrant  even  a  con- 
siderable sacrifice  for  the  sake  of  insuring  continuity 
in  operation  and  safety  to  the  operatives. 

TnE  Feeder  Stations. 
A  detailed  description  of  the  feeder  stations  is 
scarcely  warranted,  as  they  involve  nothing  unusual. 
No.  1  feeder  station  consists  of  an  installation  of  one 
bank  of  2.200  to  440  volt  ^^75  k.v.a.  oil-insulated,  self- 
cooled  transformers  connected  in  double  delta,  to- 
gether witli  two  1.000  kw.  and  one  500  kw.  synchron- 
ous motor  generator  sets  for  conversion  from  2,200 
volts  alternating  current  to  250  volts  direct  current. 


These  maehiries  arc  all  installed  in  the  [xnver  house 
of  the  Lackawanna  Steel  Company,  and  feed  into  the 
present  extensive  switchboard.  This  station  is  fed 
from  feeder  station  No.  2  by  means  of  three  phase 
cables.  No.  4-0  per  conductor. 

Feeder  station  No.  2  receives  all  the  energy  deliv- 
ered from  the  sub-station  and  distributes  it  by  means 
of  non-automatic  oil  switches  to  feeder  stations  Nos. 
1  and  3.  It  has  an  equipment  consisting  of  a  bank 
motor  generator  sets.  Provision  is  made  for  a  second 
of  double  delta  2,200  to  440  volt  oil-in.sulated,  self- 
cooled  transformers,  and  two  500  kw.  .synchronous 
motor  generator  sets.  ProvTsion  is  made  for  a  second 
bank  of  transformers.  The  equipment  at  feeder  sta- 
tion No.  3,  which  is  connected  to  station  No.  2  by 
means  of  duplicate  overhead  feeders,  is  similar  to 
that  of  No.  2  feeder  station,  except  that  there  is  only 
one  motor  generator  set,  and  that  the  present  trans- 
former bank  consi.sts  of  100  k.v.a.  transformers. 
Operation. 

Method  of  Improving  the  Power  Factor. — The  pre- 
sent direct  current  load  at  the  steel  plant  is  much  in 
excess  of  the  alternating  current  load,  and  the  plant 
load  factor  is  very  good.  The  alternating  current 
power  factor,  however,  is  not  very  high,  as  the  equip- 
ment consists  of  relatively  small  induction  motors, 
many  of  them  riuining  at  only  fractional  loads  most 
of  the  time  and  starting  frequently.  As  the  purcha.ser 
of  power  wishes  to  keep  it  up  to  as  nearly  unity  power 
factor  as  possible,  both  for  economy  in  his  own  con- 
ductors and  in  view  of  the  conditions  of  purchase, 
some  form  of  synchronous  apparatus  was  desired  to 
compensate  for  the  lagging  alternating  current  load. 
Three  methods  were  suggested:  first,  the  installation 
of  a  synchronous  condenser ;  second,  the  use  of  rotary 
converters;  third,  the  use  of  s^'nch^onous  motor  gen- 
erator sets. 

Had  the  first  scheme  been  adopted  it  would  have 
necessitated  the  building  of  a  machine  with  very  spe- 
cial characteristics,  and  the  installation  of  a  special 
switchboard  to  take  care  of  it,  the  use  of  valuable 
room,  and,  moreover,  the  very  large  and  unnecessary 
expense  of  building  a  machine  specifically  for  this 
purpose,  whereas  by  combining  load  current  with 
wattless  leading  current  in  already  loaded  motors,  the 
same  result  can  be  very  economically  obtained.  ^lore- 
over,  the  correction  for  lagging  current  would  have 
been  felt  only  at  the  point  where  the  synchronous 
converter  was  placed,  and  not  on  other  parts  of  the 
distribution  system,  so  that  only  one  of  the  objects 
would  have  been  accomplished.  On  the  other  hand, 
this  offers  the  advantage  that  the  sub-station  operator 
has  the  control  of  power  factor  in  his  hands  rather 
than  having  it  distributed  in  the  various  feeder  sta- 
tions. 

Either  rotary  converters  or  synchronous  motor 
generator  sets  would  have  attained  the  end  sought  for, 
and  it  became  a  question  between  these  two.  There  is 
hardly  any  difference  in  cost  or  efficiency  between  the 
motor  generator  sets  taking  current  directly  at  2,200 
volts  and  rotary  converters  with  their  accompanying 
transformers.  As  the  250  volt  distributing  system  of 
the  Lackawanna  Steel  Company  offers  a  common  con- 
nection between  all  the  generators  in  these  sets  it  was 
desirable  to  find  some  means  of  apportioning  the  load 
between  various  stations,  so  as  to  keep  as  high  an 
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equipment  load  factor  on  the  converting  apparatus  as 
possible.  This  could  be  done  by  varying  the  field 
excitation  of  converters  if  sufficient  line  reactance 
were  present  or  Avere  introduced,  but  such  an  end 
would  be  attained  only  at  the  sacrifice  of  phase  con- 
trol. Moreover,  it  was  desired  that  this  end  should 
be  accomplished  more  or  less  automatically  by  having 
the  voltage  characteristics  of  the  generators  rise  from 
250  to  275  volts  at  full  load,  and  then  to  sharply  drop 
so  that  the  machine  would  automatically  "lie  down" 
on  overloads,  an  end  impossible  in  a  well-designed 
rotary  converter. 

Equalizing  the  Load. — As  it  is  desired  that  the 
draft  of  power  from  the  Ontario  Power  Company's 
generating  plant  shall  be  free  from  peaks,  the  Lacka- 
wanna Steel  Company  will  operate  part  of  its  present 
equipment  in  parallel  with  the  transmission  line.  For 
this  reason,  as  well  as  for  the  equalization  of  loads  on 
the  various  machines,  it  was  desired  that  the  voltage 
of  the  converting  apparatus  should  be  above  the  volt- 
age of  the  original  plant  of  the  Lackawanna  Steel 
Company  up  to  a  point  representing  normal  load  on 
the  former  machines,  and  that  the  voltage  should  then 
drop  to  a  value  below  that  of  the  old  plant,  that  is, 
the  regulation  of  the  new  installation  should  be  pur- 


ed  Mr.  W.  A.  James,  chief  engineer  of  the  Lacka- 
wanna Steel  Company,  and  Mr.  G.  M.  Sturgass,  elec- 
trical superintendent.  The  pleasure  of  association 
with  these  gentlemen  has  added  much  to  the  interest 
of  the  development.  The  architectural  treatment  of 
the  sub-station  was  in  the  hands  of  Messrs.  Green  & 
Wicks,  of  Buffalo,  who  have  given  an  unusually  satis- 
factory appearance  to  the  building.  It  has  been  par- 
ticularly gratifying  to  note  how  very  good  an  appear- 
ance has  been  obtained  by  keeping  the  design  strictly 
consistent  with  the  purpose  to  be  attained,  that  is,  by 
a  strong  and  simple  treatment  of  the  structural  ma- 
terial with  absolute  freedom  from  attempts  at  orna- 
mentation. 

Good  form  restricts  the  writer  from  making  as  com- 
plete an  acknowledgment  as  he  would  like,  of  the 
direction  and  guidance  received  from  his  chief,  Mr. 
F.  B.  H.  Paine,  under  whom,  as  chief  engineer  of  the 
Iroquois  Construction  Company,  this  work  was  car- 
ried out. — "The  Electric  Journal." 


TO  APPROXIMATE  A  POWER  FACTOR 
OF  UNITY. 

In  Sheffield,  England,  where  the  electric  motors 
connected  to  the  mains  of  the  municipal  electrical  un- 
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posely  made  rather  poor  above  a  certain  value  of  load. 
Below  this  point  the  Niagara  transmission  will  tend 
to  take  all  of  the  load,  but  no  additional  load  above 
this  point. 

If  rotaries  were  used  giving  a  continuous  drop  of 
voltage  from  no-load,  the  voltage  characteristic  of 
the  new  plant  could  be  made  to  intersect  the  more 
nearly  flat  voltage  characteristic  of  the  present  equip- 
ment, but  such  an  intersection  would  be  "long"  and 
liable  to  large  displacement  due  to  the  variations  in 
the  voltage  of  the  transmission  line,  or  of  the  ma- 
chines which  might  be  run  for  the  purpose  of  flatten- 
ing the  peaks.  Moreover,  such  an  arrangement  would 
not  tend  to  prevent  excessive  overload  of  the  indi- 
vidual converters  in  the  immediate  vicinity  of  a  con- 
centrated load  and  would  give  obviously  bad  voltage 
characteristics  on  the  system  as  a  whole.  These  con- 
siderations led  to  the  selection  of  the  present  syn- 
chronous motor  equipment. 

This  article  can  scarcely  be  regarded  as  complete 
■without  an  acknowledgment  of  the  kindly  and  gener- 
ous assistance  received  from  the  engineers  of  the 
Westinghouse  Electric  &  Manufacturing  Company, 
who  supplied  the  electrical  equipment,  and  of  the 
ample  support  given  by  the  officials  of  the  Lacka- 
wanna Steel  Company — especially  should  be  mention-^ 


dertaking  number  831,  aggregating  7,000  horse-power 
or  5,250  kilowatts,  the  supply  being  alternating,  both 
single  and  two  phase,  50  periods,  200,  400  and  2,000 
volts,  special  efforts  are  being  made  to  deal  with  the 
very  low  power  factors  which  obtain  in  the  works  of 
large  consumers.  A  machine  is  about  to  be  installed 
with  the  object  of  relieving  the  plant  and  mains  of 
the  excessive  amount  of  idle  current  which  sometimes 
occupies  them.  It  will  be  situated  at  the  old  generat- 
ing station  in  the  town  and  will  serve  to  keep  the 
trunk  mains  from  the  new  station,  two  miles  away, 
loaded  at  a  power  factor  approximately  equal  to 
unity.  This  machine  will  be  of  600  kilovolt-amperes 
capacity,  and  in  order  to  keep  the  starting  current 
low  it  will  be  started  by  a  small  induction  motor  and 
switched  into  parallel  on  attaining  synchronous  speed, 
in  the  same  manner  as  an  ordinary  generator.  ,  A 
power  factor  meter  is  to  be  provided,  so  that  the  effect 
which  the  machine  is  producing  may  be  read  at  inter- 
vals. The  cost  of  the  machine  is  $4,000,  and  the  run- 
ning expenses  are  estimated  at  $1,000  per  annum.  On 
the  other  hand,  plant  and  mains  to  the  extent  of  420 
kilowatts  will  be  liberated,  and  the  estimated  cost  of 
which,  without  buildings,  is  put  at  $25,000  and  the 
capital  charges  at  $1,500  per  annum.  It  is  thus  seen 
what  an  improvement  it  is  hoped  to  effect  by  the  in- 
stallation of  the  machine. 
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CANADIAN  ELECTRICAL  ASSOCIATION 
CONVENTION. 

The  forthcoming  convention  of  the  Canadian  Elec- 
trical Association  in  Montreal  will  doubtless  bring  to- 
gether a  very  large  number  of  the  electrical  fraternity. 
The  convention  itself  promises  to  be  unusually  inter- 
esting as  a  result  of  a  carefully  arranged  programme 
of  papers  and  entertainment,  while  as  additional 
attractions  there  will  be  a  meeting  of  the  Canadian 
Street  Railway  Association  and  an  Electrical  Exhibi- 
tion. The  convention  of  the  Electrical  A.ssooiation 
will  be  held  in  the  rooms  of  the  Canadian  Society  of 
Civil  Engineers,  413  Dorchester  street  west,  Wednes- 
day, Thursday  and  Friday,  September  11th,  12th  and 
13th,  while  the  Electrical  Exhibition  will  be  in  tlie 
Drill  Hall  on  Craig  street,  opening  on  September  2nd 
and  continuing  for  two  weeks.  Further  particulars 
of  these  important  events  will  be  given  in  the  Sep- 
tember number  of  The  Electrical  News,  but  in  the 
meantime,  if  you  are  not  a  member  of  the  Canadian 
Electrical  Association,  soiul  in  your  application  to  the 
secretary. 

The  members  have  recently  received  from  Mr.  A.  A. 
Dion  a  list  of  questions  for  the  Question  Box,  covering 
a  variety  of  subjects.  It  is  the  duty  of  every  mem- 
ber to  promptly  send  in  answers  to  as  many  questions 
as  he  can  and  to  assist  the  Editor  in  every  possible 
way.  Co-operation  in  this  work  means  a  great  deal 
to  him  and  to  the  Association. 


ALTERNATING  CURRENT  MACHINE  WITH 
SHUNT  MOTOR  CHARACTERISTICS. 

The  American  patents  have  recently  been  granted 
to  Mr.  B.  0.  Lamme,  to  Mr.  C.  Renshaw,  and  to  Mr. 
Lamme  and  Mr.  Renshaw  as  co-inventors,  dealing  with 
the  common  subject  of  an  alternating  current  ma- 
chiiu'  possessing  the  characteristics  of  a  variable  speed 


Fig.  I.— Lamme  Motor. 

shunt  WDUiid  direct  current  motor.  Since  the  arina- 
tiire  may  be,  and  ordinarily  is,  surrounded  with  a  sta- 
tionary compensating  coil  having  minimum  local  leak- 
age reactance,  the  current  in  the  armature  and  com- 
pensating coil  circuit  lags  very  little  behind  the  E.  !\1. 
F.  impressed  upon  it.  In  the  field  magnet  winding, 
however,  the  current  lags  nearly  90  electrical  degrees 
behind  the  E.  M.  F.  impres.sed  upon  that  circuit.  The 
Fi.  M.  F.  generated  in  the  armature  is  in  time  phase 
with  the  field  llnx.  lienee  it  is  in  timi>  ([uadraturc  to 
the  field  circuit  E.  M.  F.    It  would  seem,  therefore, 


that  if  the  E.  M.  F.  applied  to  the  field  circuit  differs 
90  degrees  in  time  phase  from  that  across  the  arma- 
ture circuit,  the  currents  in  the  two  circuits  will  dif- 
fer very  little  in  phase.  The  inventors  propose  to 
employ  a  polyphase  generator  as  a  source  of  power 
for  the  motor.  One  of  the  simplest  schemes  is  shown 
in  Fig.  1,  where  the  auto  transformer  is  u.sed  to  obtain 
a  variable  E.  M.  F.  for  the  armature,  while  its  central 
point  aflfords  a  convenient  connecting  tap  for  giving 
tlie  proper  quadrature  pha.se  position  to  the  E.  M.  F. 


Fig.  2.  — Renshaw  Lamme  Motor. 

impressed  acro.ss  the  field  circuit,  the  variable  imped- 
ance in  series  with  the  field  coils  serving  to  adjust 
the  field  current  to  the  desired  value.  The  several 
patents  relate  to  methods  and  means  for  varying  the 
field  circuit  current  both  in  value  and  in  time  phase 
position  automatically  with  change  in  the  value  of 
the  armature  current,  one  of  the  schemes  proposed 
being  indicated  in  Fig.  2,  where  the  source  of  supply 
is  a  two  phase  generator. 


RAILWAY  POWER  FOR  PUMPING. 

A  prominent  engineer  has  .suggested  the  feasibility 
of  improving  the  load  factor  of  electric  railway  power 
plants  by  the  sale  of  current  for  use  in  pumping  sta- 
tions. Inasmuch  as  some  interurban  companies  dur- 
ing the  past  two  years  have  derived  substantial 
revenues  and  bettered  their  load  curves  by  the  .sale 
of  500  volt  current  to  farmers  for  lighting  and  power 
purpo.ses,  there  would  seem  to  be  a  possibility  in  this 
suggestion  wortliy  of  some  consideration.  If,  for 
example,  an  interurban  line  has  on  its  route  a  num- 
ber of  small  towns  or  villages,  each  with  its  own  pump- 
ing plant  and  standpipe.  the  conditions  are,  indeed, 
favorable  for  considering  the  sale  of  power.  It  is  sug- 
gested that  instead  of  the  usual  steam  pump  with  its 
irregularly  operated  and  therefore  inefficient  boiler 
plant  and  steam  pump,  there  could  be  substituted  a 
pressure  pump  driven  by  an  electric  motor  connected 
through  a  centrifugal  clutch,  the  clutch  to  be  thrown 
in  during  the  period  of  light  load  at  the  power  sta- 
tion. With  a  number  of  such  installations  taking 
their  current  from  the  railway  power  feeders  and 
each  pumping  into  an  elevated  tank  or  a  standpipe 
as  ordinarily  used  in  small  city  water  systems,  the 
load  factor  could  be  well  regulated.  The  sale  of  cur- 
rent generated  under  such  conditions  could  be  made 
at  a  comparatively  low  cost  to  the  consumer,  and 
therefore  the  advantages  would  be  mutual. — "Elec- 
tric Railwav  Review." 


The  Hamilton  Powder  Oompauy,  of  Xanaimo,  B.C.,  have  re- 
cently iiHToaseil  their  eleotrioal  outfit  bv  the  addition  of  a  SO 
horse  power  000  revolutions  |>er  iiiinuto  Allis-Chalniers  Hullook 
induction  motor. 
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I    QUESTIONS  AND  ANSWERS  | 

0000000000000000000000000000000000000000 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

,   the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
teUigent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Is  a  triple  pole  circuit  breaker, 
with  one  current  coil  and  one  potential  coil,  a  satisfac- 
tory equipment  for  a  three  phase  induction  motor? 

Answer. — As  a  matter  of  actual  fact,  a  breaker  like 
this,  assuming  that  both  coils  control  all  three  arms, 
will  be  satisfactory  iinder  the  great  majority  of  con- 
ditions, that  is,  it  will  protect  the  motor  against 
serious  overloads,  and  will  also  disconnect  it  from  the 
line  should  the  voltage  fail.  On  the  other  hand  it  will 
not  protect  the  motor  nor  the  circuit  against  trouble 
which  might  occur  in  that  phase  of  the  motor  which 
does  not  contain  the  current  coil  of  the  breaker,  nor 
will  it  operate  if  the  voltage  should  come  off  those  two 
phases  across  which  the  potential  coil  is  not  connected. 
These,  however,  are  exceptional  cases  which  will  not 
be  met  with  very  frequently.  On  the  other  hand,  it 
is  the  duty  of  protective  apparatus  to  look  after  the 
unusual  as  well  as  the  usual  troubles,  and  so,  properly 
speaking,  you  should  have  two  overload  and  two  low 
voltage  coils,  in  fact  the  Underwriters,  if  they  were 
brought  into  the  question,  would  probably  insist  upon 
this. 


Question  No.  2. — Can  I  measure  the  power  con- 
sumed by  a  small  three  phase  motor  with  a  single 
phase  meter?  I  have  lots  of  these,  but  do  not  want  to 
buy  an  expensive  polyphase  meter. 

Answer. — If  your  single  phase  meter  is  of  the  com- 
mutating  type  you  can  do  this  very  simply  by  con- 
necting the  current  coil  into  one  of  the  three  phase  line 
wires,  the  potential  coil  being  connected  across  the 
other  two  lines.  If  your  meter  is  of  the  induction 
type  you  will  have  to  get  a  small  resistance  box  made 
in  order  to  get  a  neutral.  This  is  comparatively  in- 
expensive, and  can  be  got  from  the  maker  of  the 
meter.  In  both  cases,  unless  special  direct  reading 
dials  be  put  on,  you  will  have  to  multiply  the  meter 
readings  by  three.  You  must  remember  that  the  use 
of  any  single  phase  meter  on  a  polyphase  circuit  is 
only  possible  when  the  latter  is  balanced,  that  is,  when 
the  voltages,  currents,  and  power  factors  are  the  same 
for  all  the  phases.  Strictly  speaking,  this  is  never 
exactly  the  case,  even  with  a  polyphase  motor  as  the 
load,  but  the  error  is  not  likely  to  exceed  1  per  cent, 
or  2  per  cent. 


Question  No.  3. — In  using  rubber  covered  wire  in 
conduits,  do  I  have  to  have  two  braids,  particularly 
with  twin  wires? 

Answer. — The  National  Code  requires  two  braids 
on  all  wire  for  use  in  unlined  conduits,  the  only  devi- 
ation being  that  in  No.  1  and  larger  a  tape  may  be 


siibstituted  for  the  inner  braid.  This,  while  known  in 
the  trade  as  single  braided  material,  is  satisfactory 
for  use  in  unlined  conduits.  For  lined  conduits  only 
one  braid  is  required,  but  this  class  of  material  is 
comparatively  seldom  used  in  this  country.  For  twin 
conductors  all  you  need  is  one  braid  on  each  and  then 
one  enclosing  the  two  wires,  not  two  on  each. 

Question  No.  4. — What  is  the  test  for  vacuum  in 
an  incandescent  lamp  ?  I  sent  some  in  to  a  warehouse 
the  other  day,  which  I  thought  were  bad,  but  just  by 
looking  at  them  they  told  me  that  the  vacuum  was 
good,  and  I  afterwards  found  that  this  was  right,  and 
that  the  trouble  was  that  my  voltage  was  high. 

Answer. — There  are  several  tests  for  vacuum  in  in- 
candescent lamps,  namely,  the  way  in  which  the 
lamp  burns  and  the  temperature  it  reaches,  the  degree 
and  kind  of  discoloration  of  the  bulb  and  filament, 
the  way  in  which  the  filament  vibrates,  and  then  the 
glow  test.  A  very  dull  red  filament  when  the  lamp  is 
lit,  especially  if  accompanied  by  a  hot  bulb,  or  a  cold 
filament  which  appears  a  dead  dull  black  all  over,  the 
bulb  sometimes  having  a  yellow  deposit  more  or  less  all 
over  it,  are  all  evidences  of  bad  vacuum.  Then  again 
most  filaments  when  in  a  good  vacuum  will  vibrate 
quite  freely  if  the  lamp  be  shaken,  the  effect  being 
very  distinctly  seen  by  taking  two  similar  lamps,  one 
good  and  one  with  the  tip  off,  and  knocking  them 
together.  The  filament  in  the  bad  vacuum  lamp  will 
come  to  rest  almost  immediately,  while  in  all  proba-  » 
bility  the  other  will  vibrate  for  some  appreciable  time. 
This  test  is  the  one  most  generally  used  for  all  ordin- 
ary inspections,  though  it  should  be  noted  that  it  is 
not  entirely  infallible,  because  loose  anchors,  filaments 
of  certain  classes,  and  twists  in  filaments,  will  some- 
times stop  the  vibration  almost  immediately  and  thus 
give  a  false  impression.  The  only  real  and  absolutely 
accurate  test  is  to  put  the  lamp  across  the  terminals 
of  a  fairly  high  volt  induction  coil,  the  filament  being 
connected  to  one  terminal  and  the  bulb  to  the  other, 
through  a  resistance,  consisting  usually  of  another 
lamp.  There  will  then  be  more  or  less  of  a  discharge 
from  bulb  to  filament,  the  amount  and  color  being  an 
infallible  indication  of  the  vaciuim.  This  test  of 
course  requires  apparatus  seldom  found  outside  of  a 
lamp  factory  or  else  a  laboratory. 

Question  No.  5. — What  is  a  balancer  coil,  and  what 
is  it  used  for? 

Answer. — A  balancer  coil  is  simply  a  reactive  wind- 
ing, for  instance  the  secondary  of  a  standard  trans- 
former, placed  across  a  given  two  wire  alternating  cir- 
cuit, taps  being  brought  out  at  suitable  points  so  as 
to  divide  the  original  two  wire  voltage  into  as  many 
sections  as  are  desired.  Their  most  general  use  is  in 
the  first  place  in  connection  with  two  wire  220  volt 
alternating  plants,  in  which  case  they  can  be  placed 
anywhere  round  the  premises  where  any  other  frac- 
tional potential  is  desired,  the  usual  object  being  to 
get  a  110-220  volt  three  wire  circuit  for  the  operation 
of  lights,  the  motors  being  run  from  the  two  outsides. 
They  are  also  used  for  exactly  the  same  purpose, 
namely,  to  get  a  110-220  volt  three  wire  line,  with  220 
volt  direct  current  plants,  but  in  this  case  have  to  be 
placed  near  the  generator,  receiving  the  necessary 
alternating  current  from  it  by  means  of  two  slip  rings 
and  a  special  pair  of  leads.  Obviously  they  cannot 
be  placed  at  any  point  round  the  plant,  as  in  alternat- 
ing systems,  because  of  the  fact  that  the  lines  are 
direct  current,  on  which  the  balancer  would  of  course 
become  simply  a  short  circuit. 
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POLYPHASE  POWER  MEASUREMENT 


Mr.  ('.  A.  Atljiiiis  read  tlie  rollowiiig  paper  iKsfore 
a  recent,  meeting?  of  the  AmoricaTi  Association  for  the 
Advancement  of  Sciences. 

Tlie  point  of  view  presented  below  lias  been  em- 
ployed l)y  tlie  writer  for  llie  past  eight  years  to  demon- 
strate the  validity  of  the  two  wattmeter  method  of 
measuring  three  phase  power,  and  has  also  been  found 
iisefnl  in  many  other  problems  of  power  measurement, 
single  phase  as  well  as  polyphase.  Tlic  whole  thing 
is  so  simjile  and  so  natural  that  it  was  for  some  years 
assnined  to  be  familiar  to  other  workers  in  this  field, 
and  allliongh  everyone  to  whom  it  has  been  mentioned 
lias  found  the  point  of  view  novel,  and  most  of  the 
text-books  employ  algebraic  or  graphic  proofs  which 
apply  only  to  particular  arrangements  of  circuits,  the 
writer  still  feels  that  the  point  of  view  mu.st  be 
familiar  to  others,  who  perhaps  do  not  consider  it  suf- 
ficient without  the  confirmation  of  algebraic  proof. 
It  is  all  contained  in  the  following  paragraph: 

In  any  i?-wire  system  (direct  current  or  alternating 
current,  balanced  or  unbalanced),  assume  one  wire  as 
a  common  return  for  the  other  n-1  wires,  considered 
as  carrying  the  outgoing  currents  of  n-1  separate  cir- 
cuits: and  connect  n-1  wattmeters  as  if  to  measure 
the  [lowers  in  these  n-1  separate  circuits.  Then  the 
algebraii'  sum  of  the  readings  of  the  n-1  wattmeters 
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will  be  the  total  power  of  the  system.  That  the  state- 
ment as  given  above  is  entirely  sufficient  without 
further  proof  seems  almost  self-evident,  but  will  be 
made  more  clear  by  the  following  illustrations : 

In  any  three  wire  system,  label  the  three  wires 
"A,"  "B,"  "C,"  as  in  Fig.  1.  The  currents  in  "C" 
counted  backwards  towards  the  generator  are  at  each 
instant  equal  to  the  algebraic  sum  of  the  currents  in 
"A"  and  "B"  counted  outwards  from  the  generator, 
i.e.,  "C"  may  be  looked  upon  as  a  common  return  for 
"A"  and  "B." 

Imagine  the  "C"  wire  to  be  sub-divided  longitudin- 
ally into  two  parts,  one  the  return  for  the  "A"  cur- 
rent, and  one  the  return  for  the  "B"  current;  then 
it  is  obvious  that  the  system  is  entirely  equivalent  to 
a  two  phase  or  two  circuit  system,  one  phase  or  cir- 
cuit carrying  the  "A"  current  and  the  "AC"  volt- 
age, and  the  other  the  "B"  current  and  the  "BC'' 
voltage,  and  that  the  two  wattmeters  m-asure  the 
powers  in  the.se  two  phases  or  circuits,  independr-ntly 
of  any  question  of  the  balance  of  the  system.  No 
assumption  whatever  is  made  as  to  the  actual  arrange- 
ment of  the  circuits  beyond  the  wattmeters,  the  equiv- 
alence to  the  two  circuit  arrangement  being  equally 
valid  in  all  eases.  In  fact,  any  proof  Kised  upon  tho 
assumption  of  a  particular  arrangement  of  circuits 
does  not  ordinarily  hold  for  any  other  arrangement. 

One  very  practical  advantage  of  the  point  of  view 
here  adopted  is  that  the  wattmeters  may  be  readily 


eoruiectetl  into  tlir  cireiiHs,  uitliout  trial,  in  such  a 
manner  that  the  algebraic  sum  of  their  indications  will 
be  the  total  jiower  of  the  system.  If  when  so  con- 
nected one  of  them  gives  a  negative  indication,  it 
shows  that  its  reading  (when  the  connections  to  it.s 
pressure  coil  or  to  its  current  coil  are  reversed)  should 
be  taken  with  a  negative  sign. 

This  point  is  illustrated  in  P'ig.  1,  where  the  tno 
wattmeters  are  connected  to  measure  the  power  de- 
liven  d  liv  a  source  on  the  left  to  the  load  on  the  right. 
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and  where  the  corresponding  terminals  of  current  and 
pressure  coils  are  designated  *  (being  siich  that  if  the 
line  and  pressure  currents  when  counted  inwards  at 
these  terminals  are  both  positive  or  both  negative  at 
any  instant,  the  corresponding  deflecting  moment  will 
tend  to  produce  a  positive  reading  of  the  instrument,!. 
If  the  terminals  are  not  thus  designated  by  the  maker 
of  the  instrument,  they  can  ea.sily  be  distinguished  by 
experiment  and  marked  once  for  all.  Other  instru- 
ments by  the  same  maker  will  ordinarily  have  the 
same  arrangement  of  terminals. 

With  this  understanding  it  is  evident  that  the  two 
wattmeters  of  Fig.  1  are  connected  so  as  to  indicate 
positively  the  powers  delivered  through  the  two  phases 
or  circuits  (of  which  "C"  is  the  common  return)  to 
the  load  on  the  right  and  that  neither  of  the.se  instru- 


I'll..  4. 

ments  will  give  negative  indications  unless  the  power 
delivered  through  its  circuit  is  actually  negative,  i.e.. 
unless  the  flow  of  power  in  this  circuit  is  from  right 
to  left,  or  from  the  load  back  to  the  source,  instead 
of  the  reverse.  In  a  balanced  three  phase  system  this 
means,  of  course,  a  power  factor  less  than  0.5  or  a  lag 
in  each  of  the  three  load  pha.ses  greater  than  60  de- 
grees. 

This  illustrates  another  advantage  of  this  point  of 
view,  namely,  the  emphasis  it  places  upon  the  direc- 
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lion  ol!  power  JIow  in  any  alternating  current  cireiiit 
and  its  relation  to  the  manner  of  connecting  in  tlie 
wattmeters. 

As  an  additional  illustration,  take  the  case  of  a 
three  wire  generator  on  the  right,  delivering  power 
to  a  load  on  the  left.  The  direction  of  power  flow  is 
reversed  from  that  of  E'ig.  1,  and  the  wattmeter  con- 
nections should  accordingly  be  reversed,  as  shown  in 
Fig.  2. 

As  another  example,  let  it  be  required  to  find  the 
total  power  and  its  direction  in  any  four  wire  system. 
Consider  any  one  of  the  wires  as  a  common  return  for 
tlie  other  three,  assume  the  power  to  flow  from  left 
to  right,  and  connect  in  three  wattmeters  to  measure 
the  powers  in  the  three  circuits  as  in  Fig.  3.  If  the 
sum  of  the  indications  of  the  three  wattmeters  is  posi- 
tive with  this  arrangement,  the  total  power  flow  is 
from  left  to  right,  and  the  assumption  on  this  point 
is  correct;  but  if  the  total  indication  is  negative,  the 
power  flow  is  from  right  to  left.  In  the  case  of  a  four 
wire  two  phase  system,  it  would,  of  course,  be  possible 
to  measure  the  power  with  only  two  wattmeters,  but 
the  above  is  perfectl.y  general  for  any  four  wire  sys- 
tem, either  alternating  or  direct. 

This  point  of  view  also  adds  meaning  to  the  arrows 
often  used  in  alternating  current  circuits  to  indicate 
the  direction  of  the  current. 

Even  in  single  phase  problems  this  point  of  view  is 
very  helpful.  A  good  illustration  is  the  pumping 
back  method  of  testing  two  similar  transformers,  as 
shown  diagrammatically  in  Fig  4.  T^  and  T„  are  the 
two  similar  transformers,  and  A  is  the  auxiliary  trans- 
former. If  the  latter  is  connected  as  a  booster,  the 
flow  of  power  in  the  several  circuits  will  have  the 
directions  indicated  by  the  arrows,  and  the  magni- 
tudes of  these  powers  will  be  positively  indicated  by 
the  wattmeters  when  connected  as  shown. 

If  the  auxiliary  transformers,  "  A, "  be  connected 
as  a  depresser,  the  direction  of  the  circulating  power 
will  be  reversed,  and  the  connections  of  wattmeters, 
Pj,  P2,  P3,  and  P4,  should  be  reversed.  In  an  actual 
test,  one,  or  at  most  two,  wattmeters  would,  of  course, 
be  sufficient,  the  others  being  here  inserted  to  illus- 
trate the  point  in  hand. 

The  writer  realizes  that  even  in  the  case  of  this  last 
illustration  there  would  be  no  real  difficulty  in  con- 
necting up  the  wattmeters  by  the  ordinary  cut-and- 
dry  method,  but  he  feels  very  strongly,  nevertheless, 
method  here  illustrated  is  a  great  advantage,  espe- 
that  the  clearness  of  understanding  involved  in  the 
eially  to  students,  and  hopes  that  the  brief  presenta- 
tion given  may  prove  helpful  to  others  as  well. 


$2,600  IN  PRIZES  FOR  AN  ELECTRICAL 
SOLICITOR'S  HANDBOOK. 

Announcement  was  made  at  the  National  Electric 
Light  Association  Convention  in  Washington,  June 
7th,  that  'by  general  agreement  a  change  had  been 
made  in  connection  with  the  prize  contest  for  the  best 
electrical  solicitor's  handbook.  The  time  when  all 
competitors  must  have  their  worlc  turned  in  to  the 
Co-operative  Electrical  Development  Association, 
Cleveland,  Ohio,  has  been  extended  to  October  1st. 

The  prize  money  has  been  placed  in  a  bank  where 
it  will  draw  interest  until  the  time  of  award,  the  win- 


ners to  get  not  only  the  lu-ize  money,  but  also  the 
accrued  interest. 

A  pamphlet  giving  full  details  regarding  this  con- 
test may  be  had  upon  application  to  tlie  Co-operative 
Electrical  Development  Association. 


THE  DIRECT  CURRENT  AND  INDUCTION 
MOTORS. 

The  direct  current  shunt  wound  motor  and  the 
alternating  current  induction  motor  have  many  oper- 
ating characteristics  that  are  alike  in  kind,  but  some 
of  them  dit¥er  in  degree.  Both  motors  require  pro- 
vision against  a  heavy  rush  of  current  through  them 
when  first  connected  to  the  supply  circuit.  The  arma- 
ture of  the  direct  current  motor  is  so  low  in  resistance, 
however,  that  it  constitutes  practically  a  short  circuit 
when  at  standstill.  The  induction  motor  winding  is 
also  of  rather  low  resistance,  but  it  contains  so  many 
convolutions  and  the  magnetic  leakage  is  such  that 
when  connected  to  an  alternating  current  circuit  its 
inductance  keej^s  the  rush  of  current  considerably 
below  what  it  would  be  with  direct  current.  Because 
of  this,  a  comparatively  large  induction  motor  may  be 
thrown  in  circuit  without  damage  to  itself.  It  does 
take  a  heavy  "gulp"  of  current  for  a  moment,  but 
nothing  like  the  rush  that  would  go  through  a  direct 
current  motor  of  equal  output. 

When  in  operation,  both  motors  drop  slightly  in 
speed  as  the  load  increases,  and  vice  versa.  This  is 
due  to  precisely  the  same  cause,  namely,  the  need  for 
more  current  in  the  armature,  and  the  necessity  of 
reducing  the  counter  electromotive  force  in  order  to 
get  it.  Variations  in  the  impressed  voltage  also  affect 
the  torque  of  both  types  of  motor,  but  in  difCerent 
degree.  The  torcjue  of  an  induction  motor  will  vary 
as  the  square  of  the  voltage  applied  to  its  terminals, 
while  the  torque  of  a  direct  current  motor  is  affected 
very  slightly  by  ordinary  variations  of  impressed  volt- 
age. This  difference  is  due  to  the  fact  that  the  iron 
in  the  field  magnet  of  the  direct  current  motor  is  so 
highly  magnetized  that  the  field  strength  does  not 
change  proportionally  with  changes  in  the  magnetiz- 
ing current,  while  the  reverse  is  true  of  the  induction 
motor.  The  torque  of  both  machines  is  proportional 
to  the  field  strength  and  the  armature  current.  Re- 
ducing by  10  per  cent,  the  voltage  at  the  terminals  of 
an  induction  motor  will  reduce  its  magnetic  flux  10 
per  cent.,  and  this  will  reduce  its  rotor  current  10  per 
cent. ;  hence,  the  torque  will  be  reduced  19  per  cent. 
With  a  direct  current  machine,  the  10  per  cent,  re- 
duction in  impressed  voltage  would  reduce  the  field 
strength  much  less  than  10  per  cent. — iisually  3  or  4 
per  cent. — and  this  would  reduce  the  counter  electro- 
motive force  and  allow  more  armature  current  to  pass, 
thereby  tending  to  keep  up  the  torcpxe.  Hence,  when 
carrying  a  heavy  load,  the  induction  motor  is  much 
more  sensitive  to  changes  in  voltage  than  the  shunt- 
woiuid  direct  ciirrent  machine. — "Power." 


Messrs.  J.  Knox  &  Company  have  installed  a  producer  gas 
plant  for  the  operation  of  their  electric  light  system  at  Stay- 
ney,  Ont.  The  plant  consists  of  a  100  horse-power  Fairbanks- 
Morse  vertical  multi-cylinder  engine,  and  a  100  horse-power 
suction  gas  producer.  The  engine  is  of  the  vertical  type, 
occupying  little  room,  and  is  said  to  give  regulation  as  close 
as  can  be  obtained  for  the  best  steam  engine. 
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THE  ELECTRIC  PLANT  AT  EAST  TORONTO 


In  the  siiiiiiiu'r  of  1904  the  Corporation  of  f^a.st 
Toronto,  Ont.,  deoided  to  build  a  power  house  and 
install  an  electric  plant.  Tlic  power  house,  shown  in 
the  accomj)anyin^  illustration,  is  a  brick  structure, 
and  the  electric  plant  contained  therein  serves  the 
purpose  of  supplying  both  light  and  power,  the  water- 


PowER  House,  East  Toronto,  Ont. 

works  .sy.stcm  hcintj  operated  by  electricity.  The  cou- 
sultinfj-  (Mifiiiiccr  for  tlic  work  was  Mr.  John  Gait,  of 
Toronto. 

The  engine  is  a  single  cylinder  non-condensing 
(loldie  Corliss  engine,  built  by  the  ({oldie  &  McCul- 
locli  ('onii)any.  Limited,  Gait,  Ont.  The  diameter  of 
the  cylind.'i'  is  17  inches  and  the  stroke  30  inches. 
The  engine  runs  at  a  speed  of  "120  revolutions  per 
minute.  The  rated  load  of  the  engine  is  225  indicated 
horse-power,  but  owing  to  the  double  eccentric  type 


of  valve  motion  the  engine  is  capable  of  carrying  an 
overload  of  HO  per  cent,  above  its  rated  capacity. 

The  engine  is  fitted  with  the  Rites  inertia  governor, 
which  is  specially  adapted  for  running  high  frequency 
alternators  in  parallel,  and  the  tlywheel  is  of  sufficient 
capacity  to  enable  the  generator  to  be  run  in  parallel 
with  another  fiO  cycle  machine.  The  field  of  the  gen- 
erator is  mounted  directly  on  the  engine  shaft,  which 
also  carries  a  pulley  from  whicth  the  belted  exciter  is 
driven. 

The  generator,  which  was  furnished  by  the  Cana- 
dian Westinghouse  Company,  is  a  150  kw.  2.200  volt 
■i  j)ha.se  60  cycle  revolving  field  machine,  operating  at 
150  revolutions  per  minute.  It  has  48  poles,  and  the 
frequency  is  7,200  alterna.tions  per  second.  The  ex- 
citer is  a  15  kw.  125  volt  direct  current  multi-fmlar 
compound  wound  generator  operating  at  1,050  revolu- 
tions per  minute.  The  switchboard  is  of  blue  Ver- 
mont marble,  containing  the  usual  instruments.  The 
origirud  installation  comprised  three  transformers, 
7,200  alternations,  2,080  volts  primary,  575  volts  sec- 
ondary. 

The  turbine  pumps  and  motors  were  furnished  by 
the  Canadian  (rencral  Electric  Company.  There  were 
in  the  original  installation  two  6  inch  3  stage  turbine 
pump.'^,  each  having  an  easy  capacity  of  660  gallons 
per  mituite  when  operating  against  a  pressure  of  100 
pounds  j)er  .square  inch.  Each  pump  is  direct  con- 
nected to  a  60  hoi-se-power  alternating  current  motor 
of  suitable  s[)eed  to  operate  the  pumps  against  the 
desired  head  at  maximum  elficieney.  When  operating 
under  exact  conditions,  as  stated,  the  commercial  effi- 
ciency of  the  i)umps  is  guaranteed  to  be  not  less  than 
75  per  cent. 

The  water  tower,  shown  in  the  illustration,  was  fur- 
nished by  the  Canada  Foundry  Company.  It  is  a 
steel  tower  with  tank,  the  top  of  the  tank  being  120 


View  of  Engine  and  Generator,  East  Toronto  Municipal  Plant. 
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feet  above  the  top  of  the  foundations.  The  tower  is 
erected  on  steel  trestle  work  over  a  steel  reservoir  50 
feet  in  diameter  by  20  feet  high,  the  top  of  the  foun- 
dation of  the  trestle  being  on  the  same  level  as  the 


Water  Tower,  East  Toronto,  Ont. 


bottom  of  the  steel  reservoir.  The  capacity  of  the 
water  tower  is  80,000  imperial  gallons,  which  is  used 
for  fire  protection  purposes  exclusively,  while  the 
reservoir  has  a  capacity  of  200,000  imperial  gallons. 
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PLATINUM. 

A  company  has  been  incorporated  in  London, 
known  as  the  Platinum  Corporation,  with  a  capital 
stock  of  $1,500,000,  to  develop  concessions  in  the 
platinum-bearing  districts  of  Russia,  which  for  nearly 
a  century  has  been  the  producer  of  nearly  90  per  cent, 
of  the  platinum  supply  ®f  the  world.  Platinum  sold 
in  1892  for  less  than  $10  an  ounce.  In  two  years  the 
price  had  risen  to  $18.50,  and  in  December  of  that 
year  it  was  $19.50.  In  April,  1905,  it  brought  $20.50. 
It  continued  to  advance  until  in  February,  1906,  it 
sold  for  $25.  Last  September  it  was  quoted  at  $34. 
The  top-notch  price  of  $37  and  $38  was  reached  in 
March,  this  year,  and  then  the  price  gradually  de- 
clined to  $25  on  July  1st.  Three  weeks  ago  there  was 
an  advance  of  $1. 

Platinum  is  almost  indispensable  in  the  manufac- 
ture of  incandescent  electric  lamps  and  is  also  re- 
quired for  contacts  in  telephone  switchboards. 


CIVIC  PLANT  TO  BE  ABANDONED. 

The  Board  of  Control  of  the  City  of  Winnipeg  has 
decided  to  abandon  the  city's  electric  lighting  plant, 
and  to  purchase  the  current  required  from  the  Street 
Railway  Company.  It  is  claimed  that  the  purchase 
of  the  power  from  the  Street  Railway  Company  will 
mean  a  saving  of  close  upon  50  per  cent,  on  the  cost 
of  generating  it.  At  the  present  time  the  city  is  gen- 
erating current  for  the  direct  current  lamps,  used  for 
street  lighting.  These  lamps  number  about  200.  The 
city  also  supplies  the  power  necessary  for  the  wells 
except  for  the  fire  booster  at  well  No.  2,  which  is  sup- 
plied by  the  Street  Railway  Company, 
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View  of  Transformers,  Motors  and  Turbine  Pump,  E.ast  Toronto  P^ant. 
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The  Protection  of  Compound  Generators  Working  in  Parallel 

By  G.  II.  H.  Heknaki). 


Wlifri  a  nuriihcr  of"  eorri|)(»iiri(l  frciicnilors  arc  ro- 
<|iiin'(l  fo  work  in  panillcl,  r('('(liM<;  coninion  l)iis  liars, 
il  is  usual  fo  jirvifcct  lliciri  In'  means  oP  an  overload 
and  reverse  current  eircuit  breaker  on  one  jxdc!  and 
an  overload  breaker  on  the  otlier.  The  object  of  this 
article  is  to  show  that  ef|ually  good  protection  is 
afforded  by  the  use  of  one  circuit  breaker  only. 

Lot  us  first  consider  that  side  of  the  armature  to 
which  the  series  coil  is  connected.  We  see  at  once 
that  since  one  terminal  of  each  coil  is  connected  to  the 
eijualizcr,  and  the  other  to  a  bus  bar,  all  the  coils  are 
in  ])arallel,  and  form  part  of  the  external  circuit,  so 
llial  1lie  current  in  one  series  coil  cannot  reverse  unless 
the  current  in  all  the  others  reverses.  Hence 
unless  the  current  in  all  the  others  reverses.  Hence 
between  the  series  coil  and  a  bus  bar.  A  little  con- 
sideration will  show  us  that  an  overload  circuit 
break(!r  so  connected  is  equally  ineffective.  Since  the 
coils  are  in  parallel,  and  form  part  of  the  external  cir- 
cuit, the  current  in  each  coil  is  a  definite  proportion 
of  the  total  bus  bar  current,  and  is  quite  independent 
of  the  current  in  the  armature.  To  prevent  any  one 
coil  taking  an  undue  share  of  the  bus  bar  current,  it 
is  only  necessary  to  adjust  the  resistance  of  each  series 
coil,  by  means  of  a  series  resistance  if  necessary,  so  as 
to  make  the  voltage  drop  from  equalizer  to  bus  bar, 
when  full  load  current  flows  in  the  coil,  the  same  for 
each  machine.  When  this  is  done,  one  coil  can  only 
be  overloaded  if  the  others  ai-e  equally  overloaded, 
so  that  either  none  of  the  series  coils,  or  all  simul- 
taneou.sly,  should  be  disconnected  from  the  bus  bar. 
The  only  exception  to  this  rul(>  occurs  when  one  series 
coil  and  the  bus  bar  to  which  it  is  connected  are  simul- 
taneously earthed,  and  in  this  case  no  current  would 
flow  through  a  evit-out  connected  between  coil  and 
bus  bar.  But  the  principal  reason  why  a  cut-out  is 
useless  if  connected  between  series  coil  and  bus  bar 
is  that,  should  the  .series  coil  of  any  generator  be  di.s- 
connected  from  the  bus  bar,  its  armature  would  still 
be  in  parallel  with  the  remaining  armatures,  and  since 
its  voltage  would  at  once  fall  considerably,  due  to  the 
loss  of  its.  series  excitation,  a  heavy  reverse  current 
would  flow  through  the  armature,  and  since  this 
would  act  as  an  additional  load  on  the  other  genera- 
tors, already  overloaded  by  tht  amount  of  the  current 
previously  supplied  by  the  affected  generator,  the 
result  would  probably  be  a  total  shut  down  of  the 
station.  AVe  thus  .see  that  a  cut-out  between  the  series 
coil  aiul  bus  bar  is  not  only  not  necessary,  but  might 
even,  under  certain  circumstances,  be  actually  dan- 
gerous. It  is  clear,  therefore,  that  a  cut-out  on  th(> 
series  coil  side  is  unnecessary. 

We  next  turn  our  attention  to  the  protection  of  the 
other  pole  of  the  generators.  It  is  obvious  that  a  re- 
verse current  circiut  breaker  is  necessary  to  discon- 
nect from  the  bars  any  generator  wlio.s(>  voltage  falls 
below  that  of  tlie  others,  since  the  revei*se  current 
which  consequently  flows  adds  to  the  load  on  the  re- 
maining  macliines  by  an  amotuil  npi.-il  to  flic  snm  of 
the  normal  output  of  lln>  alVected  generatoi-  ,nid  Ihe 
reverse  current  flowing  in  its  armature. 


We  next  have  to  consider  the  arl vi.sability  f)f  mak- 
ing the  circuit  bn-aker  operate  on  overload  as  well  as 
on  reverse;  always  bearing  in  mind  the  es.seritial  con- 
sideration that  unless  the  breaker  disconnects  from 
the  bars  the  cause  of  the  overload,  as  well  as  the 
generator  to  which  it  is  connected,  it  is  worse  than 
useless,  inasmuch  as  by  cutting  out  one  generator  it 
increa.ses  the  overload  on  the  remaining  machines,  and 
the  entire  station  will  in  all  probability  .shut  down. 
The  chief  causes  to  which  an  overload  on  the  armature 
may  be  due  are  the  following: — 

(1)  The  .steady  load  on  the  .station  may  be  too 
great  for  the  generators  connected  to  the  bars.  As 
explained  above,  an  overload  breaker  on  each  machine 
would  be  no  protection  to  the  station,  and  by  running 
u[)  a  fresh  generator  the  load  on  each  can  be  reduced 
to  its  normal  value. 

(2)  A  short  circuit  may  occur  on  a  feeder.  The 
extra  load  in  this  ease  would  be  shared  more  or  le.ss 
equally  by  all  the  generators,  and  the  cut-out  or  fu.ses 
in  the  feeder  circuit  would  di.sconnect  the  faulty 
feeder  before  any  damage  could  be  done  to  the  gen- 
erators. 

(3)  A  .short  circuit  may  occur  in  the  armature 
itself.  In  this  ease  the  volts  generated  by  that  ma- 
chine would  fall,  and  the  machine  is  disconnected  by 
its  reverse  current  circut  breaker. 

These  are  the  most  usual  causes  of  overloads  on  the 
armature,  and  in  each  case  an  overload  circuit  breaker 
is  a  di.sadvantage.    Other  possible  caiises  are: — 

(4)  A  short  circuit  may  occur  betwivn  the  bus  bars. 

(5)  A  short  circuit  may  occur  between  the  equal- 
izer and  the  bus  bar  of  opposite  polarity. 

The  result  of  either  of  the  above  would  be  a  heavy 
load  on  the  entire  station,  which  would  continue  until 
the  short  burnt  out,  or  the  entire  station  shut  down. 

(6)  All  armature  coil  and  one  bus  bar  may  be 
earthed  simultaneously.  The  result  w(mld  be  that  an 
extra  load  would  be  thrown  on  the  station,  which 
would  tak(>  the  form  of  a  sinasoidal  current  super- 
imposed on  the  total  output,  and  the  overload  would 
continue  until  the  faulty  coil  burnt  out.  when  the 
armature  would  be  at  once  cut  out  of  circuit  by  its 
reverse  current  circuit  breaker. 

An  examination  of  the  cau.ses  of  overload  will  show 
that  it  is  practically  impossible  for  overload  circuit 
bn>akers  to  disconnect  from  the  bars  the  canse  of 
overload,  witliout  successively  disconnecting  all  the 
generators.  It  is  for  this  reason  that  many  engineers 
prefer  to  do  without  overload  circuit  breakers  on  their 
generators,  relying  on  the  generator  reverse  current 
breakers*  and  the  tnerload  devices  on  the  feeders  to 
protect  the  generators.  Practically  the  oidy  cause  of 
overload  which  is  not  adequately  dealt  Avith  liy  this 
arrangement  is  a  short  between  bus  bai*s.  Although 
such  accidents  are  extremely  rare,  they  are  not  im- 
jiossible,  and.  if  an  overload  breaker  is  used  as  a  i)ro- 
tiM'tion  against  them,  it  should  be  either  set  very  hi?h 
or  provided  with  a  time  limit,  or  bolh.  since  the 
breaker  is  rei|uired  to  ;ict  only  in  the  case  ol"  enormous 
overloads,  e.g..  that  due  to  a  short  between  bars,  of 
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such  a  nature  that  the  generators  cannot  safely  be 
left  to  burn  them  out. 

To  sum  up,  a  set  of  compound  generators  working 
in  parallel  and  feeding  common  bus  bars  will  be  ade- 
quately protected  if  the  series  coil  resistance  between 
equalizer  and  bus  bars  is  so  proportioned  that  the  full 
load  voltage  drop  is  the  same  for  each  coil,  and  the 
other  side  of  each  armature  is  protected  by  an  auto- 
matic overload  and  reverse  current  circuit  breaker, 
which  will  open  (1)  instantly  when  the  reverse  cur- 
rent reaches  a  predetermined  value,  usually  10  per 
cent,  to  20  per  cent,  of  full  load  current,  and  (2) 
after  an  interval  of  from  one  to  five  seconds  (accord- 
ing to  the  overload  capacity  of  the  generator),  when 
the  forward  current  reaches  a  value  equal  to  about 
four  times  full  load.  The  ends  of  the  series  coil  may 
with  advantage  be  connected  through  a  double  pole 
switch  to  the  equalizer  and  bus  bar.  There  is  then  no 
chance  of  the  generator  being  paralleled  in  with  the 
equalizing  switch  open.  And,  finally,  it  is  entirely  un- 
necessary to  connect  an  automatic  cut-out  between 
series  coil  and  bus  bars. — ''Electrical  Engineering." 


A  PERMANENT  LEAK  WATER  LIGHTNING 
ARRESTER. 

A  water  lightning  arrester  constructed  at  the  Tre- 
forest  station  of  the  South  Wales  Electrical  Power 
Distribution  Company,  near  Pontypridd,  is  described 
in  the  "Electrical  Engineer,"  London,  May  31st,  by 
Lewis  W.  Dixon,  who  designed  and  installed  it.  Two 
horizontal  water  pipes  are  provided  for  flow  and  re- 
turn, which  are  connected  to  the  neutral  of  the  gener- 
ators and  the  station  earth  plate.  To  each  of  these 
pipes  three  vertical  pipes  of  glass  tubing  are  con- 
nected, joined  at  the  top  to  a  special  piece  of  glass 
tubing  shaped  like  an  inverted  U,  having  a  glass  bulb 
in  the  centre,  into  which  the  point  from  the  line  wire 
dips.  Connection  at  this  point  is  made  watertight  by 
a  conical  plug  of  India  rubber.  The  flow  and  return 
through  this  loop  of  glass  tubing  represents  a  maxi- 
mum resistance  for  one  of  the  three  lines  of  700,000 
ohms.  There  are  three  rising  and  three  descending 
pipes.  This  resistance,  with  the  potential  of  6,800 
volts  that  exists  on  the  system,  gives  a  leakage  of 
about  100  amperes  for  each  pipe.  This  resistance  can 
be  definitely  altered  if  desired  by  connecting  up  any 
one  of  the  rows  of  metal  sockets  which  form  the  joints 
between  the  sections  of  glass  tubing.  The  sections  are 
provided  with  gunmetal  stuffing  box  with  rubber  in- 
sertion and  a  cable  connector  for  making  ground  con- 
nection if  necessary.  In  this  way  the  leakage  current 
for  each  pipe  may  be  varied  from  one  one-hundredth 
to  one  twenty-fifth  of  an  ampere.  The  lines,  in  addi- 
tion to  the  water  arrester,  are  protected  by  Wurts 
spark  gap  arresters. 


The  negotiations  entered  into  some  months  ago  by  the  city 
with  the  Peterboro '  Light  &  Power  Company  for  the  purchase 
of  the  electric  light  plant  has  fallen  through.  The  company 
refused'  to  go  any  further  with  the  matter  unless  the  Ontario 
Hydro-Electric  Power  Commission  agreed  to  sanction  any  agree- 
ment entered  into  by  the  ratepayers  and  the  comjjany.  The 
OouMcil  has  decided  thorcl'Dre  to  apply  to  the  irydrd-lOlectric 
Poiyer  Commission  to  acquire  water  power  pri\i Icocs  mikI  con- 
struct the  necessary  works  to  supply  power. 
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MONTREAL  STREET  RAILWAY  TO  HANDLE 
FREIGHT. 

Because  of  the  increasing  difficulty  in  securing  carters  to' 
expeditiously  handle  freight  in  Montreal,  the  question  of  ex- 
tending to  the  street  railway  the  privilege  of  handling  freight 
has  recently  been  mooted  in  that  city  and  has  behind  it  the 
ififluence  of  many  shipping  louses  as  well  as  prominent  build- 
ers and  contractors.  A  resolution  bearing  on  this  subject  was 
adopted  a  short  time  ago  by  the  Montreal  Builders '  Exchange 
and  was  presented  to  the  City  Council.    It  read  as  follows: 

' '  Wheteas,  it  has  been  stated  in  the  press  that  at  the  recent 
Council  meeting  on  June  26  last,  a  petition  was  presented  on 
behalf  of  leading  city  merchants,  asking  that  the  Council  con- 
sider the  desirability  of  permitting  the  Montreal  Street  Eail- 
way  Company  to  handle  freight  throughout  its  city  lines  and 
connected  systems; 

' '  And  whereas,  the  fact  is  indisputable  that  the  congestion 
of  freight,  owing  to  lack  of  sufficient  cartage  facilities,  offers 
a  serious  menace  to  the  commercial  interests  of  this  city;  and 
furthermore,  that  owing  to  climatic  conditions,  there  is  little 
probability  of  seeing  any  substantial  increase  in  the  present 
cartage  facilities; 

"Be  it  resolved,  that  this  association,  representing  the  im- 
portant public  interests  involved  in  the  building  industry  of 
Montreal,  cordially  endorses  the  proposal  to  relieve  the  con- 
stantly recurring  congestion  of  freight  traffic,  and  respectfully 
asks  the  City  Council  to  make  the  matter  one  of  urgency  at  its 
next  Council  meeting,  m  order  that  an  amelioration  of  the  pre- 
sent state  of  attairs  may  be  inaugurated  without  delay. ' ' 

Purttermore,  the  directors  of  the  Builders'  Exchange,  in 
view  of  the  fact  that  the  matter  of  granting  such  a  privilege 
to  the  street  railway  involved  considerable  difficulty,  suggested: 

' '  1. — Extending  to  builders  and  other  large  handlers  of 
heavy  freight,  the  privilege  of  having  temporary  sidings  laid 
wherever  the  building  or  material  is  of  sufficient  importance 
to  warrant  it,  thus  avoiding  all  obstruction  to  passenger  traffic. 
On  smaller,  or  only  temporary  jobs,  the  the  use  could  be  met 
by  unloading  on  skids  by  means  of  air  compressors,  derricks 
or  other  rapid  devices.  It  should  be  borne  in  mind  that  for 
its  own  construction  needs  the  street  railway  is  already  using 
large  construction  cars  for  handling  heavy  freight,  such  as 
sand,  crushed  stone,  bricks,  lumber,  cement  and  structural  iron, 
without  hint.ranee  to  the  passenger  service,  as  the  latter  cars 
always  have  the  right  of  way.  This  committee  is  not  advocat- 
ing the  handling  of  small  packages,  as  these  properly  come 
under  the  sphere  of  the  express  companies.  After  careful  in- 
vestigation, the  committee  doubts  if  the  exclusive  handling  of 
heavy  freignt  at  night,  as  has  been  suggested  in  some  quarters, 
is  feasible  or  desirable,  owing  to'  tne  impossibility  of  securing 
night  working  gangs,  and  to  the  increased  risji  of  accidents. 

"2. — The  maximum  freight  rates  not  to  exceed  the  current 
rate  for  carload  quantities  charged  presently  by  chartered 
cartage  companies. 

' '  3. — A  fixed  percentage  of  the  gross  freight  receipts  to 
accrue  to  the  civic  revenue." 

In  response  to  the  efl:orts  being  put  forth  by  the  Building 
Exchange  and  the  city  merchants.  Alderman  Lariviere  has 
stated  that  he  will  in  the  course  of  a  couple  of  weeks  present 
a  by-law  authorizing  tramway  companies  to  carry  freight  in 
Montreal. 


THREE-WIRE  DYNAMOS  VERSUS  MOTOR  BALANCES 
FOR  THREE-WIRE  CIRCUITS. 

In  a  paper  on  this  subject  read  at  the  recent  Electric  Light 
Convention,  Budd  Frankenfleld  pointed  out  the  following  ad- 
vantages possessed  by  the  motor  balancer  over  the  three  wire 
generator : 

It  can  be  regulated,  either  manually  or  automatically,  to 
maintain  equal  voltages  on  both  sides  of  an  unbalanced  sys- 
tem; it  will  carry  a  neutral  overload  with  good  regulation;  it 
permits  the  use  of  standard  apparatus  throughout  the  plant, 
while  the  three  wire  machine  is  special  and  requires  special 
equalizer  arrangements  for  parallel  operation;  it  does  not 
seriously  increase  the  cost  of  switchboard  equipment  and  con- 
nections, as  compared  with  the  old  two-dynamo  arrangement; 
two-wire  dynamos  of  over-all  voltages  may  be  added  to  a 
three  wire  plant  without  any  change  in  their  construction;  the 
danger  of  violent  short  circuiting  when  "throwing  in"  a 
thi'oe  wire  dynamo  in  parallel  with  another  does  not  exist  when 
motor  balancers  are  used;  the  hahuici'i-  may  be  locateil  either 
in  the  generating  station  ur  at  any  point  out  on  the  distribu- 
tion system. 
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The  1907  '      "^^  Electricity  Inspection 

Electric  Inspection    Aft,  pas.sed   in    Mareh  last,  is 
naturally  ba.sed  very  largely  on 
the  original  statute,  whieh  date-s  from  1894,  though 
there  are  several   irni)()rtant  amendments,  based  of 
course  on  experience  gained  during  the  intervening 
period.  These  changes  divide  them.selves  into  three 
groups,  namely,  new  elan.ses  added,  old  clauses  altered 
and  complf'te  clauses  left  out.    In  the  first  group  we 
HikI.  find  it  is  typical  of  the  growth  of  alternating 
work,  that  a  definition  of  fref|nency  has  been  inserted, 
together  with  a  detail  of  the  permissible  variation, 
wliich  is  given  as  4  per  cent.    Further  on,  under  the 
heading  of  Offences  and  Penalties,  it  has  been  found 
df'sirahle  to  put  in  a  section  bearing  on  tampering 
with  meters,  or  the  wires  leading  thereto.    It  is  of 
course  to  be  regretted  that  such  is  neee.s.sar\-,  though 
we  may  still  congratulate  ourselves  that  the  beating 
of  meters  is  not  nearly  fis  prevalent  with  us,  having 
due  regard  to  the  relative  numbers  in  u.se,  as  it  is  in 
tlie  States.     Another  new  clause  which  apparently 
indicates  that  the  political  hand  has  not  been  idle  in 
the  insf)ection  field  is  that  relating  to  the  rpialifica- 
tions  of  inspectors.    It  is  now  required  that  all  pro.s- 
pective  candidates  .shall  pass  a  (lualifying  examina- 
tion, whieh  is  a  most  excellent  provision  and  one  that 
we  trust  will  be  carried  out  to  every  reasonable  extent. 
One  of  the  main  clauses  which  have  been  left  out 
entirely  is  that  relating  to  chemical  meters.  These 
therefore  are  no  longer  a  legal  instrument,  unless  they 
are  equipped  with  dials,  a  proviso  that  prohibits  the 
only  type  that  was  ever  iised  to  any  extent  in  this 
country,  namely,  the  Edison.     However,  there  are 
practically  none  of  these  now  left  in  operation,  so 
the  change  will  not  have  any  material  effect  upon 
(-anadian  meter  practice,  though  it  is  very  interesting 
as  marking  the  pa.ssing  of  what  was  once  a  favorite 
and  widely  used  device.    Another  omission  is  that  of 
llic  rc(|iiirement  specifying  that  all  meters  must  be 
c(|uif)I)('d  with  disc  observation  windows,  though  as 
tliis  was  originally  issued  among  the  Departmental 
regulations,  and  not  in  the  Act  it.self.  it  may  be  the 
inlcntion  to  still  retain  it  in  the  same  place.    It  would 
certainly  s.'eni  desirable  that  the  sectitm  still  remain 
in  force,  otherwise  no  meter,  once  it  was  sealed,  could 
be  checked  without  first  breaking  the  seal  and  taking 
off  the  cover,  a  mo.st  inconvenient  and  expensive  pro- 
cess.   Further,  the  user  would  have  no  check  what- 
ever upon  creeping.    There  are  two  or  three  sections 
that  appear  in  more  or  less  the  same  form  in  both 
Acts,  and  which  are  worthy  of  particular  notice.  One 
is  that  specifying  that  a  copy  of  every  meter  reading 
should  be  left  with  the  consumer  at  the  time  that  the 
reading  is  taken.    This  claii.se  is  l>ut  little  known,  and 
one  that  is  in  con.se(iuence  but  seldom  observed.  Then, 
ill  additi(m  to  the  information  pn>viously  called  for. 
name  i)lates  must  now  state  the  frequency  of  alternat- 
ing meters.    This  of  coui-se  is  very  dt\sirable.  and  has 
always  been  stand.ird  practice,  but  in  addition  thereto 
all  plates  might  with  advantage  give  the  watt  hours 
for  each  disc  revolution,  whieh  would  bring  all  meter 
calibration  to  one  standard  basis,  a  most  desirable 
reform.    We  under-^tand  that,  at  the  time  the  revi- 
sions were  first  under  consideration,  that  it  was  the 
intention  to  put  iii  .some  such  retpiirement.  Another 
point  which  might  be  gone  into  with  advantage  is  that 
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of  meter  tests.  The  Act  itself  is  very  indefinite  as  to 
this,  simply  stating  that  the  error  is  to  be  not  more 
than  3  per  cent.,  but  saying  nothing  as  to  the  percent- 
age load  at  which  the  test  shall  be  made,  the  voltage, 
power  factor,  etc.  Perhaps  supplemental  regulations 
will  be  issued  which  will  clear  up  this  point.  An- 
other clause  to  which  attention  might  be  drawn  is  that 
prohibiting  the  using  of  uninspected  meters.  It  is  of 
course  known  to  the  great  majority  of  operating  com- 
panies that  inspection  is  obligatory,  still  there  are 
probably  hundreds  of  meters  in  use  which  are  not  yet 
sealed,  particularly  in  the  West.  The  penalty  is 
fairly  severe,  namely,  $25  per  meter.  The  above 
covers  obviously  only  some  of  the  main  points.  The 
new  Act  was  published  in  full  in  the  May  issue  of 
The  News,  and  we  would  suggest  that  all  operating 
men  peruse  it  carefully,  as  it  is  naturally  incumbent 
upon  all  those  concerned  in  the  supplying  of  electric 
light  and  power  to  be  familiar  with  the  details  of  that 
Act,  which,  along  with  their  charter,  constitutes  and 
defines  their  legal  rights  and  responsibilities. 


As  is  Avell  known  to  the  electri- 

Slngle  PKblS* 

ck.nd  Three  Ph&se  cal  art,  a  given  amount  o±  ma- 
Tra.i\sformera  terial  cau  theoretically  be  made 
to  produce  a  larger  three  phase  output  than  if  it  be 
combined  to  make  a  single  phase  machine,  the  prin- 
ciple being  best  recognized  in  our  practice  in  connec- 
tion with  generators  and  motors.  It  is  equally  true, 
nevertheless,  of  transformers  as  well  as  of  these  other 
devices,  in  fact  the  point  has  been  recognized  in 
European  practice  for  some  time  back  to  such  an 
extent  as  to  make  three  phase  transformers  almost  the 
standard  there  now.  The  main  advantage  is  decrease 
in  cost,  both  in  original  outlay  and  in  operating  ex- 
penses, because  not  only  is  a  given  output  obtained 
with  decreased  material,  but  also,  on  account  of  this 
lesser  amount  of  material,  the  losses  are  smaller.  Be- 
sides this  there  are  several  other  points,  such  as 
economy  in  floor  space,  decreased  labor  in  handling, 
smaller  weights,  simplified  wiring,  etc.,  etc.,  all  of 
which  tend  to  the  one  and  the  same  end,  namely,  bet- 
ter economy.  On  the  other  hand,  the  three  phase 
transformer  has  some  disadvantages  as  compared  with 
three  single  phase  transformers  used  as  a  polyphase 
group,  otherwise  the  latter  would  have  been  obsolete 
long  ago.  First  of  all  comes  the  question  of  provid- 
ing against  interruptions  to  the  service  from  trans- 
former burnouts.  In  a  polyphase  equipment  this  can 
be  done  either  by  a  complete  spare  transformer,  or 
else,  if  it  be  of  the  core  type,  by  extra  coils.  Obviously 
in  either  case  the  cost  is  greater  than  for  one  single 
phase  transformer,  besides  which  the  time  consumed 
in  making  the  repairs  is  likely  to  be  much  longer,  a 
point  that^is  frequently  of  more  importance  than  the 
actual  cost.  As  compared  with  this  the  combination 
equipment,  being  composed  of  units  which  are  very 
standard,  can  be  replaced  in  whole  or  in  part  in  but 
a  very  short  time.  This  one  point  alone,  namely,  the 
questionof  standardization  and  with  it  that  of  easy  and 
quick  repairs,  is  likely  to  remain  the  controlling  fea- 
ture, and  to  make  the  combination  equipment  the  fav- 
orite over  here  for  yet  some  time  to  come.  On  the 
other  hand  the  lower  cost  which  can  be  obtained  by 
the  three  phase  form,  when  built  under  similar  con- 


ditions as  to  quantity,  etc.,  combined  with  the  better 
operating  efficiency,  will  doubtless  gradually  bring  it 
into  use  for  the  moderately  high  potentials  and  the 
larger  sizes,  though  it  is  probable  that  for  what  is 
generally  known  as  the  pole  suspension  design  the 
single  phase  unit  will  remain  standard  with  us  for 
some  time  to  come. 


-  ^  J     «  ^  ...       At  the  recent  convention  of  the 

A  Code  of  Ethics 

for  Institute,  held  at  Niagara  Falls 

Electrica.1  Engif^eers  -^^  j^^^^  ^^^^^  ^  committee  ap- 
pointed for  the  purpose,  composed  of  Messrs.  S.  S. 
Wheeler  (chairman),  H.  W.  Bucke  and  C.  P.  Stein- 
metz,  brought  in  a  report  which  marks  moi*e  or  less 
of  an  epoch  in  the  electrical  profession,  namely,  a 
Code  of  Ethics  to  govern  the  actions  of  electrical 
engineers.  The  report  was  prefaced  by  the  statement 
that  while  the  committee  felt  it  impossible  to  formu- 
late a  set  of  recommendations  which  would  govern  all 
the  details  which  may  arise  in  the  intercourse  between 
an  electrical  engineer  and  those  with  whom  he  has 
business  relations,  still  they  did  think  it  practicable 
to  lay  down  rules  which,  though  couched  in  general 
language,  would  form  a  guide  sufficiently  compre- 
hensive to  meet  most  situations.  The  Code  is  divided 
into  six  sections,  the  first  being  devoted  to  general 
principles  and  the  balance  to  the  relations  between 
the  electrical  engineer  and  those  with  whom  he  deals, 
namely,  his  client,  the  general  public,  etc.,  etc. 

In  the  main  the  Code  simply  lays  down  in  printed 
form  those  general  laws  which  any  and  all  honest  men 
try  to  follow,  consciously  or  itnconsciously,  whether 
they  be  legal,  or  medical,  or  electrical.  In  addition 
to  these  there  is  a  division  devoted  in  the  main  to  the 
rights  possessed  by  an  engineer  to  general  designs  and 
drawings  or  other  data  which  he  must  of  necessity 
gather  in  the  coiirse  of  his  daily  labors,  this  being  one 
of  the  most  valuable  sections,  tending  as  it  does  to 
establish  and  set  forth  in  definite  form  professional 
practice  on  what  is  often  a  difficult  point.  The  sec- 
tion relating  to  the  standards  of  the  profession  is  in- 
teresting, though  it  is  difficult  to  see  how  the  title  of 
consulting  engineer  can  be  limited  as  described,  a  con- 
sulting engineer  being  one  who  is  open  for  engage- 
ment in  consulting  work,  whether  or  no  he  be  capable 
of  satisfactorily  performing  that  work  being  another 
question  entirely.  There  is  one  clause  that  is  a  per- 
fect travesty  upon  ordinary  common  honesty,  let  alone 
the  standard  which  is  supposed  to  be  reached  by  all 
professional  men,  and  that  is  the  one  which  states 
that  an  engineer  employed  by  any  one  man  or  organi- 
zation may  not  accept  commissions  from  those  dealing 
with  his  principals.  Surely  the  general  sense  of 
decency  possessed  by  the  engineering  fraternity,  elec- 
trical or  otherwise,  has  not  fallen  to  the  point  indi- 
cated by  this  clause.  The  statement  relating  to  stand- 
ardization has  been  criticised  somewhat  severely,  still 
after  all  it  is  not  a  good  sound  principle  to  use  as  a 
general  guide.  Of  course  standard  designs  will  not 
meet  all  situations,  still  they  will  meet  a  great  many 
for  which  special  materials  are  so  frequently  insisted 
upon.  If  at  all  reasonably  practicable  they  have  every 
other  argument  in  their  favor,  being  obtainable  in 
far  less  time  and  at  materially  lower  costs  than  special 
designs,  besides  which  repair  parts  and  complete  dup- 
licates can  be  had  with  the  minimum  delay  and  with 
the  least  possible  chance  of  mistakes.  The  Code  is 
on  the  whole  a  valuable  product  on  the  part  of  the 
Institute,  and  one  which  we  commend  to  our  readers 
as  worthy  of  careful  consideration. 
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Electricity  as  it  Affects  the  Fire  Department* 

Wy  I".  A.  CAMBRliKiE,  City  I'llectrician,  Winnipeg,  Man. 


In  making  a  low  nfiriarks  on  tlu;  above;  subject,  I 
havo  divided  tbcni  under  two  heads,  in  one,  oF  wliieh 
I  would  eonsider  electricity  as  a  possible  liel[)  to  you 
in  your  work,  and  in  the  other  as  a  possible  hindraricf;. 

In  using  the  term  "electricity"  I  will  a[)[)ly  it,  not 
only  in  the  sense  of  its  being  an  agent,  performing  the 
varied  duties  to  which  we  harness  it,  but  also  to  cover 
its  transmitting  and  translating  mediums;  the  wires, 
apparatus  and  various  appliances  that  we  have  in 
daily  use  and  which,  properly  or  improperly  installed 
or  handled,  renders  electricity  either  a  good  servant  or 
one  capable  of  working  a  good  deal  of  mischief. 

In  considering  the  helpful  agency  of  electricity, 
you  will  naturally  give  first  place  to  the  fire  alarm 
telegraph  system.  It  is  interesting  to  notice  from 
what  crude  beginnings  the  present  wonderfully  accur- 
ate and  yet  simple  and  complete  systems  have  been 
evolved. 

Previous  to  the  use  of  the  electric  telegraph  for 
signalling  purposes,  towns  and  cities  had  to  depend 
upon  the  alarm  bell,  rung  by  watchmen  who  were  sup- 
posed to  be  on  the  lookout  for  indications  of  fire.  The 
approximate  locality  was,  in  the  larger  cities,  given  by 
a  code  of  numbers  struck  on  the  bells.  Fortunately 
in  those  days  our  large  cities  were  not  as  closely  built 
up  as  now,  nor  were  the  buildings  of  such  dimensions, 
so  that  delays  of  a  few  minutes  were  not  so  likely  to 
mean  so  much  to  the  fire  department  as  they  do  now. 

In  June,  1845,  there  appeared  in  the  "Boston  Ad- 
vertiser" a  letter  from  Dr.  W.  H.  Channing  calling 
attention  to  a  new  application  of  the  electric  tele- 
graph, to  which  heretofore  notice  had  not  been  drawn, 
viz.,  that  it  could  be  u.sed  as  a  means  of  sending  in 
alarms  of  fire  between  the  different  fire  stations  of  the 
city,  as  well  as  striking  the  alarm  on  the  various 
church  bells. 

The  matter  dragged  on  until  in  1851  Dr.  Channing 
forwarded  an  elaborate  plan  to  the  Board  of  Alder- 
men of  Boston,  being  followed  by  a  successful  demon- 
stration, resulting  in  an  appropriation  of  $10,000  be- 
ing voted  by  that  city  for  the  purpose  of  installing 
the  system. 

As  may  be  imagined,  the  boxes  and  the  apparatus 
were  not  so  well  suited  to  the  purpose  as  those  of  to- 
day, and  considerable  doubt  existed  even  in  the  minds 
of  the  inventors  as  to  the  certaintj'  of  the  transmit- 
ting machinery.  Printed  directions  instructed  the 
citizen  as  follows: — "Turn  the  crank  within  the  box. 
say  ten  times,  not  too  fast  :  then  wait.  If  the  signal  is 
perfect,  you  have  now  registered  the  alarm.  If  the 
alarm  has  been  heard  at  the  central  office  the  opera- 
tor will  indicate  the  fact  to  you  by  striking  the  num- 
ber of  your  district  on  the  small  magnet  bells  in  your 
box.  Should  you  not  hear  this,  turn  the  crank  again, 
more  slowly.  Should  you  not  then  hear  the  response, 
go  to  another  box,  and  if  equally  unsuccessful  there 
carry  the  alarm  yourself  to  the  central  office." 

These  directiojis  were  not  followed  to  the  letter,  it 
may  well  lie  imagined,  as  excited  individuals  generally 
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turned  the  crank  as  fast  as  they  could,  and  not  only 
entirely  destroyed  the  legibility  of  the  signal,  but 
often  placed  the  apparatus  out  of  biisincss. 

(iradually  the  .system  was  improved,  the  fundamen- 
tal patents  being  granted  Channing  &  Farmer  in 
1857.  Various  improvements  followed  in  the  relays, 
the  shunting  of  the  magnets  by  the  closing  of  the  out- 
side door  and,  in  1859,  for  an  automatic  system  in 
which  the  central  office  was  dispen.sed  with  and  all  the 
bells  and  boxes  placed  on  one  circuit.  This  was  called 
the  "village  system,"  on  account  of  its  adaptability 
to  small  places  where  the  expenses  of  keeping  trained 
operators  on  hand  woidd  be  prohibitory. 

Gamewell  &  Company  installed  their  first  successful 
plant  in  St.  Louis  in  1858,  that  city  being  the  third  to 
adopt  the  fire  alarm  telegraph.  :Mr.  Gamewell  had 
fully  recognized  the  necessity  (if  the  new  system  was 
to  be  as  widely  adopted  as  he  hoped)  of  perfecting  the 
signal  box  to  a  high  degree,  and  to  aid  hira  in  the 
work  surrounded  himself  with  men  of  inventive  and 
mechanical  skill.  Three  of  these  have  made  their 
names  to  be  remembered  for  many  years,  viz.,  Messrs. 
Gardiner,  Crane  and  Rogers.  Patent  after  patent  was 
issued,  covering  one  improvement  after  another,  until 
to-day  the  system  has  been  brought  to  a  state  of  per- 
fection that,  given  care,  and  with  lines  erected  as  they 
should  be,  is  well-nigh  perfect  as  a  certain  and  reliable 
means  of  transmitting  intelligence  of  the  outbreak  of 
that  ever-to-be-feared  element,  fire,  to  extinguish 
which  you  are  ever  risking  your  lives.  Time  being 
one  of  the  most  important  elements  in  the  success  of 
your  efforts,  warrants  the  use  of  every  means  possible 
to  enable  you  to  gain  precious  minutes,  nay  even  sec- 
onds, in  arriving  at  your  objective  point,  and  thus 
through  the  fire  alarm  telegraph  system  electricity  is 
a  great  help  to  you. 

Electricity  is  also  of  considerable  advantage  in  the 
facility  with  which  the  engine  rooms  can  be  lighted 
at  a  moment's  notice.  Through  its  agency  not  only 
is  the  current  furnished  to  illuminate  the  buildings, 
but  the  automatic  electric  switch  at  the  first  blow  of 
the  gong  turns  on  the  current,  while  the  electric  door 
locks  aid  you  again  in  saving  seconds  bv  facilitating 
a  "hitch  up." 

Electricity  has  also  been  employed  to  operate  num- 
erous forms  of  automatic  fire  alarm  systems.  It  is 
luifortunate,  but  true,  however,  that  with  possibly 
one  or  two  exceptions  these  have  not  proven  so  reliable 
as  to  commend  themselves  to  our  favorable  notice,  the 
trouble  seeming  to  lie  in  the  corrosion  of  contacts.  A 
system  employing  mercury  for  the  closing  of  the  elec- 
tric current  has,  however,  proven  satisfactory.  I  be- 
lieve, and  deserves  to  be  experimented  with. 

The  auxiliary  fire  alarm  system  for  the  protection 
i>f  large  buildings  is  a  valuable  aid,  as  it  enables  the 
occupants  to  turn  in  the  box  from  any  number  of  dif- 
ferent points  and,  with  the  use  of  the  electric  annunci- 
ator board  at  the  entrance  of  the  building,  gives  you 
tlit^  particular  floor  from  which  the  alarm  was  .s(>rit. 

Tile  lelephone  should  not  be  forgotten  in  enumerat- 
ing your  aids  to  prompt  service.    I  will  not  attempt  to 
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discuss  the  merits  and  demerits  of  the  telephone  as  a 
means  of  sending  in  an  alarm  of  fire,  simply  stating 
that  about  one-half  of  the  alarms  received  in  this  city 
are  telephone  alarms. 

All  boxes  bought  by  this  city  for  the  last  year  or 
two  are  fitted  with  a  telephone  jack.  It  is  proj^osed 
to  equip  a  number  of  boxes  with  this  device,  and  it  is 
hoped  that  we  will,  by  plugging  in  a  portable  phone, 
be  able  to  furnish  the  officers  of  the  department  with 
a  means  of  talking  to  the  operator  on  duty ;  in  this 
way  special  calls  could  be  sent  in  for  extra  apparatus. 
The  system  would  also  be  very  useful  for  testing  pur- 
poses. 

In  the  development  of  the  various  electrical  services 
that  form  so  important  a  feature  in  our  towns  and 
cities,  certain  features  may  be  considered  as  forming 
a  possible  hindrance  to  you  in  your  work.  Of  these 
the  overhead  wiring  systems  on  our  streets  are  cer- 
tainly a  serious  menace.  While  with  proper  super- 
vision aerial  wiring  systems  may  be  erected  and  main- 
tained so  as  to  offer  a  minimum  of  danger  to  the  pub- 
lic under  ordinary  circumstances,  still  in  business  dis- 
tricts, where  the  room  for  hoisting  ladders  is  limited, 
the  wires  are  often  in  your  way  and  in  the  hurry  of 
hoisting  apparatus  perhaps  their  deadly  nature  is  not 
sufficiently  realized.  Fortunately  in  this  city  our  de- 
partment has  so  far  escaped  serious  injury  through 
this  cause,  though  I  am  afraid  that  before  we  reach 
the  day  when  the  wires  will  be  placed  underground 
fatal  accidents  will  occur. 

In  cutting  wires  that  are  in  the  way  of  the  depart- 
ment, the  greatest  care  should  be  taken  not  only  to 
protect  your  own  men  in  clearing  the  way  but  to  pro- 
tect the  public.  A  high  tension  wire  cut  at  one  point 
only  and  left  hanging  is  liable  to  not  only  be  within 
reach  of  persons  on  the  wet  ground  but  may  cross 
various  low  tension  wires,  and  through  them  send  the 
deadly  ciirrent  over  scores  of  wires  into  a  large  num- 
ber of  buildings,  some  of  which  may  be  miles  from  the 
point  of  contact.  If  in  these  buildings  fires  were  to 
take  place,  caused  by  the  high  tension  current  escap- 
ing to  ground,  you  might  be  seriously  hampered  by 
having  to  draw  off  part  of  your  forces.  I  would  sug- 
gest that  where  it  is  necessary  to  cut  live  wires  that 
two  men  be  set  to  work  simultaneously  at  opposite 
ends  of  the  stretch  of  wiring  you  wish  to  cut  down — 
each  man  cutting  the  same  wire  at  the  same  time, 
starting  with  the  bottom  wire  and  working  up  to  the 
top.  This  will  be  found  the  safest  way  of  working.  The 
wires  should  always  be  cut  within  a  foot  of  the  insula- 
tor and  the  live  ends  "snubbed"  back  so  as  to  avoid 
slacking  back.  A  familiarity  with  the  location  of  the 
different  wires  will  also  be  valuable.  If  your  fire 
alarm  wires  are  likely  to  be  affected  try  and  avoid 
cutting  these  at  all  costs. 

Interior  electric  wiring  may  hamper  you  by  reason 
of  the  danger  of  getting  shocks  from  same,  due  to 
your  being  wet  and  therefore  liable  to  be  good  con- 
ductors. The  Underwriters'  Rules  require  a  "service 
switch"  at  the  point  of  entrance  of  light  and  power 
wires  in  every  building.  Familiarity  with  location  of 
these  will  enable  you  to  cut  off  the  current  in  building 
affected. 

Eleelrolysis  of  underground  pipe  systems  is  one  of 
the  most  serious  dangers  a  fii-e  department  is  exposed 


to  in  all  cities  where  electric  railways  operate,  unless 
sufficient  care  is  taken  to  prevent  its  action.  I  have 
yet  to  learn  of  a  city  on  this  side  of  the  Atlantic  that 
took  steps  early  enough  to  prevent  this  destructive 
effect  manifesting  itself.  In  some  cities  the  railway 
companies  voluntarily  guard  against  this  evil,  perhaps 
not  so  much  to  protect  the  pipes  as  to  save  money 
themselves,  as  electrolysis  of  underground  pipes  to 
any  considerable  degree  always  represents  the  dissi- 
pation of  energy  in  a  form  that  is  not  likely  to  yield 
big  dividends. 

In  Great  Britain  very  stringent  rules  are  laid  down 
by  the  Board  of  Trade  to  guard  against  electrolysis, 
and  all  roads  operating  are  made  to  conform  to  cer- 
tain requirements;  the  condition  of  the  return  system 
IS  always  under  test  and  must  be  maintained  up  to  a 
given  value.  Had  our  Canadian  cities  adopted  such 
rules  when  incorporating  the  various  street  railway 
companies,  much  loss  would  have  been  avoided,  and 
your  most  valued  ally,  the  waterworks  system,  would 
have  been  protected  from  the  sometimes  slow  but  in 
any  case  certain  destructive  action  that  in  some  in- 
stances only  manifests  itself  in  a  burst  of  a  main  and 
a  reduction  of  the  pressure  on  most  important  occa- 
sions. 

I  sincerely  trust  electricity  will  not  so  affect  any 
fire  department  represented  here,  but  will,  by  its 
energy  being  properly  directed,  always  render  you 
good  service. 


ELECTRICAL  SHOW  AT  MADJSON  SQUARE 
GARDEN. 

The  opening  of  the  Electrical  Show  at  Madison 
Square  Garden  is  announced  by  President  George  F. 
Parker  for  September  30th,  1907.  All  the  llrger 
interests  in  the  electrical  trade  are  taking  a  keen 
uiterest  in  this  exhibition,  and  the  management  expect 
to  put  forth  their  best  efforts  to  interest  the  trade 
and  interest  laymen  in  the  latest  and  most  up-to-date 
electrical  appliances,  inventions  and  devices. 

Since  Ben.  Franklin  experimented  with  the  clouds 
and  discovered  electricity,  practical  minds  have  har- 
nessed this  marvelous  and  mysterious  power  and  have 
turned  it  into  a  commercial  and  domestic  servant.  At 
the  Electrical  Show  will  be  exfiibited  everything  from 
a  miniature  one-eighth  of  a  candle  power  incandes- 
cent lamp  to  a  ten  ton  dynamo. 

]\Tadison  Square  Garden  will  be  laid  out  on  a  plan 
that  is  unique.  There  will  be  three  avenues,  Edison 
avenue,  "Westinghouse  avenue,  and  Franklin  avenue, 
running  from  east  to  west,  with  three  cross  streets 
running  from  north  to  south.  The  interior  will  be 
decked  with  300,000  electric  lights  rivaling  Dreamland 
in  its  resplendent  glory.  At  each  corner  goose  neck 
lamp  posts  will  mark  the  intersections,  and  a  mag- 
nificent arch  in  a  blaze  of  incandescence  is  to  mark 
the  main  entrance.  Every  exliibit  Avill  be  fitted  up 
with  all  kinds  of  wireless  appliances  coimeeting  with 
stations  now  in  vogue. 

The  New  York  Edison  Company,  one  of  the  largest 
exhibitors,  has  in  mind  a  plan  for  the  exterior  decora- 
tion of  the  IMadison  Square  tower.  It  is  to  be  one 
sdlid  bank  of  lii^hls,  and  this  bla/.c  o?  incandescence, 
it  is  ('x:|H'('l('(l,  w  ill  surpass  even  I  he  Dreamland  Tower 
in  brilliauc}'. 
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SOME     SUGGESTIONS     ON  INSTALLING 
TELEPHONE  DISPATCHING  SYSTEMS 
FOR  ELECTRIC  INTERURBAN 
RAILWAYS. 

By  George  S.  Hastings. 

Basis. 

Finding  that  many  interiirban  railways  are  having 
more  or  less' trouble  with  their  telephone  dispatching 
system,  the  writer  has  been  investigating  the  subject 
with  a  view  of  ascertaining  the  best  practice  in  the 
hope  that  this  data  will  be  of  some  value. 

As  many  of  the 'leading  interurb:i,n5  ha  ve  adopted 
stationary  telephone  instruments  located  in  a  booth 
at  each  siding  or  passing  point  (usually  from  two  to 
five  miles  apart)  this  article  will  be  contined  to  th's 
system. 

Gknerai;  Arrangement  Overhead  Construction. 

The  arrangement  of  telephone  lines  for  electric  rail- 
ways will  be  influenced  by  the  following: 

First — By  legal  restrictions  regarding  height,  which 
in  Ohio  and  New  York  State  call  for : 

17  feet  clearance  over  private  road  crossings. 

18  feet  clearance  over  public  highway  crossings. 
25  feet  clearance  over  railroad  crossings. 

Second — INIinimizing  induclion  by  keeping  tele- 
phone lines  as  far  away  from  high  tension  lines  as 
possible. 

Third — Tlie  latter  distance  is  limited  by  heiglit  of 
poles,  wliich  vary  from  35  feet  to  40  feet,  probably 
75  per  cent,  of  iiitcnii'bims  having  adopted  35  foot 
poles. 

The  accoiiipaiiyiiig  di-awiiig  sliows  typical  pole  line 
const  miction. 

Cross  Arm. 

Eet'erring  to  drawing  it  will  be  noticed  cross  arm  is 
6  feet  long,  4  1-4  inches  by  3  1-4  inches,  Norway  pine. 
Arm  has  six  pins,  two  for  direct  current  feeders,  one 
for  Blake  signal  line,  one  blank,  and  two  outside  pins 
for  telephone  lines,  which  should  be  rvui  horizontally 
parallel,  as  when  run  vertically  parallel  tli(>y  arc  nuich 
more  apt  to  give  trouble. 

Wire. 

For  lines  less  than  50  miles  long  u.se  No.  10  (Birm- 
ingham wire  gauge)  galvanized  iron  telephone  wire. 
This  weighs  273  pounds  per  mile.  The  present  market 
jirice  of  ordinary  No.  10  galvanized  iron  wire  is  3  7-8 
cents  per  poiuid  ;  cost  of  extra  No.  10  galvanized  iroTi 
wire  is  5  cents  p(>r  ])ound.  About  75  p(M-  cetit.  of  tlu^ 
small  telephone  companies  u.se  ordinai-y  No.  10  BB 
win>.  Western  Fuion  and  Postal  companies  use  extra 
Xo.  10  BB  wire,  which  has  15  per  cent,  le.ss  resistance 
than  the  regular  15B  wire. 

For  lines  over  50  miles  long  use  No.  10  (Brown  & 
Sharpe  gauge)  hard  drawn  copjier  telephone  wire, 
this  being  the  lightest  cop|)cr  wire  that  will  stand  up 
under  sleet,  etc.  This  weighs  1()5  1-2  pounds  per 
mile,  and  costs  27  5-8  cents  per  iiouiul. 


'l"hc  relative  co.st  per  mile  (prices  as  of  April,  1907) 
would  therefore  be  as  follows: 
Ordinary  No.  10  BB  galvanized  iron  wire  at 

3  7-8  cents  per  pound   $10.58 

Extra  No.  10  BB  galvanized  iron  wire  at  5 

cents  per  pound    13.65 

Copper  wire,  No.  10  (B.  &  S.  gauge),  at  27  5-8 

cents  per  pound    45.72 

The  relative  resistance  at  75  degrees  F.  will  be  as 
follows : 

Ordinary  No.  10  BB  iron  wire,  21.15  ohms  per  mile. 
Extra  No.  10  BB  iron  wire,  18.08  ohms  per  mile. 
Copper  wire.  No.  10  (B.  &  S.  gauge),  5.28  ohms  per 
mile. 

Cross  Arm  Braces. 

Cross  arm  braces  are  steel,  galvanized,  26  inches  by 
1  1-4  inches  by  1-4  inch.  Pins  are  locust.  Standard 
pin  is  1  1-4  inches  by  8  inches.  Transposition  pin  is 
1  1-4  inches  by  9  inches. 

Insulators  are  white  glass,  Hemingray  or  Brock- 
field,  designed  for  long  distance  work.  Standard  insu- 
lator weighs  16  ounces.  Transposition  insulator 
is  in  two  pieces. 

Transposition. 

The  Independent  long  distance  telephone  standard 
is  to  transpose  every  1,300  feet,  but  when  lines  are 
run  close  to  high  tension  lines  this  will  have  to  be 
determined  largely  by  experiment.  The  writer  recom- 
mends every  500  feet,  using  single  pin  transposition. 
Wire  Joints. 

All  joints  should  be  made  with  the  greatest  care, 
as  this  is  where  most  trouble  is  apt  to  arise.  Iron  wire 
should  be  joined  with  Western  L^nion  joints  having 
3  inch  neck  well  twisted,  and  eight  close  wraps  at  each 
end,  soldering  two  turns  in  neck,  using  acid  in  pre- 
ference to  soldering  paste.  Three  wire  joints  are  to  be 
avoided.  For  copper  wire,  IMcIntyre  or  Standard 
American  whole  and  half  sleeves  should  be  used.  Com- 
biiuition  whole  sleeves  .should  be  used  for  connecting 
wires  of  different  sizes  altogether.  (Since  this  article 
was  prepared  the  writer  has  been  reliably  informed 
that  the  Bell  Telephone  Company  has  abandoned  the 
use  of  sleeve  joints  on  copper  lines  and  has  returned 
to  the  use  of  three  wire  joints  carefully  soldered.  For 
iron  wire,  however,  the  foregoing  recommendations 
hold.) 

Tie  wire  should  be  of  same  size  and  material  as  line. 
For  iron  wire  use  a  horseshoe  tie  around  insulator, 
wrap  three  turns  on  each  side  and  leave  end  1  inch 
long  hanging  downward.  For  copper,  use  Independ- 
ent long  distance  standard  "Running  Tie"  20  inches 
long. 

Sac.  of  Wires. 

Wires  should  be  run  with  a  uniform  sag  which  will 
vary  with  temperature  and  sjian. 

Tile  following  table  gives,  for  ditTerent  spans  of 
wire,  the  amount  of  sag  in  inches  for  different  tem- 
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peratures  from  thirty  (30)  degrees  below  zero  to  one 
hundred  (100)  degrees  above  zero  Fahrenheit: 


Sag  in  inches  for  different  spans. 


Temperature. 

75 

100 

130 

150 

200 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

— 30  degrees  . . 

.  .1 

2 

31/0 

41/0 

8 

— 10  degrees  .  . 

••11/2 

21/2 

4 

5 

9 

10  degrees  .  . 

. .  11/0 

3 

4i/> 

6 

101/2 

30  degrees  . . 

.  .2 

3 

51/0 

7 

12 

60  degrees  . . 

•  -21/2 

41/0 

7 

9 

151/0 

80  degrees  . . 

.  .3 

51/0 

8i/> 

lli/> 

19 

100  degrees  . . 

.  .4i/> 

7 

11 

14 

221/2 

Iron  wire  should  be  less,  in  ratio  of  7  to  9. 


Drop. 

Connect  each  telephone  to  line  with  a  bridge  drop  of 


fully  soldered  to  same.  Extend  drop  to  telephone 
booth ;  anchor  to  same  with  a  porcelain  insulator ;  en- 
ter booth  by  a  porcelain  tube  insulator  and  connect 
to  baby  knife  switch  described  below. 

Telephone  Booth. 

The  booth  should  be  steel,  covered  with  corrugated 
iron,  or  wood  about  4  feet  by  4  feet  by  7  feet  5  inches 
high  to  square  of  building,  with  A  roof,  see  drawing 
herewith.  Building  to  rest  on  reinforced  concrete 
sills.  Padlock  same  as  switch  locks.  Building  to  have 
southerly  exposure,  and  to  be  lighted  with  a  five  lamp 
cluster  operated  by  a  door  switch  or  some  other  safe 
type,  to  avoid  danger  of  handling  500  volts  by  hand 
switch. 


Suggestion  for  Standard  Arrangement  of  Overhead  Construction  on  Interurban  Electric  Railways. 


No.  14  (Brown  &  Sharpe  gauge)  copper  rubber  cov- 
ered braided  and  saturated  duplex  wire.  Top  ends 
should  be  secured  to  lower  groove  of  insulator  and 
carried  from  there  with  a  small  amount  of  slack  to 
main  lines  and  wrapped  with  six  long  wraps  and  care- 


Telephone  Switch. 
A  two  pole  baby  knife  switch  should  be  located  in- 
side telephone  booth  on  door  jamb,  so  as  to  necessi- 
tate cutting  out  switch  in  order  to  shut  door.  To  pro- 
vide against  door  accidentally  slamming  against  and 
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(hllllil^MIl','  llli'  swili'll.  Illr  suih'll  sliniild  Im'  |>I;icc<1  s.. 
;is  to  cut,  out,  in  tliis  rvciil. 

Fuse. 

In  circuit  between  switch  and  telephone,  located 
directly  above  latter,  insert  a  pair  of  2  1-2  ampere  600 
volt  fiber  incased  fuses  on  two  pole  block,  to  protect 
operator,  plioue,  etc.,  agaust  accidental  high  tension 
ground,  liglitning,  etc.  A  stock  of  extra  fuses  should 
!)(•  ke]it  on  hand. 

Telephone. 

The  telephone  instrument  should  be  compact  dry 
cell  type,  oak  woodwork,  five  bar  generator,  l.fiOO  ohm 
ringer,  the  batteries  of  which  will  require  renewing 
al)(»iit  every  twelve  months.  No  shelf  is  required. 

Recording  Orders. 

Install  an  autographic  register  with  capacity  of 
1,000  5  inch  train  orders  in  triplicate,  4  5-16  inches, 
6  1-2  inches  or  8  inches  wide  by  5  inches  long. 

Register  should  be  flush  with  a  shelf  20  inches  wide 
by  l;5  inches  long,  back  placed  46  inches  above  floor, 
set  at  same  pitch  as  machine,  and  having  moulding  at 
lower  edge  to  hold  pencil,  etc.  This  will  bring  edge  of 
triplicator  flush  with  back  of  telephone  centrally 
located  in  booth  described  above,  preventing  order 
sheet  from  being  obstructed  by  receiver  and  provid- 
ing good  arm  rest  for  wiring  while  telephoning. 

Emergency  Phone. 
11'  decinod  advisable  a  portable  phone  with  jointed 
pole  coiuioctions  to  line  can  be  added  to  car  equipment. 
This  should  be  tested  frequently  and  be  spring  sus- 
])ended  in  car  to  minimize  jarring. — "Electric  Trac- 
tion Weekly." 


STANDARDIZATION    OF  ELECTRIC 
RAILWAY  EQUIPMENT.* 

Bv  C.  H.  KlN(;,  Manager  London  Street  Railway. 

The  word  ".standard,"  like  the  word  "arbitration," 
the  expression  "municipal    ownership,"  and  some 
others,  has  a  very  ])eculiar  and  subtle  eifect  upon  one, 
especially  when  an  effort  is  made  by  a  travelling  sales- 
man, a  labor  agitator  or  a  politician  to  be  captivat- 
ing.   When  we  hear  the  word  "standard,"  the  im- 
pression is  immediately  conveyed  that  the  most  nearly 
perfect  has  been  obtained  and  that  there  need  be  no 
further  argument.    But  as  perfection  is  impossible, 
complete  standardization  is  likewise  impossible  from 
tlie  fact  that  about  the  time  we  adopt  a  standard,  an 
improvement  is  made  which  we  must  adopt,  and  so 
we  lose  our  standard.    There  are,  however,  certain 
elements,  consisting  almost  entirely  of  dimensions,  in 
our  present  electric  railway  equipments,  which  can  be 
successfully  standardized,  for  the  reason  that  so  many 
similar  parts  of  so  nearly  the  same  sizes  have  been  in 
use  so  long  that  our  experience  has  shown  that  one  set 
of  dimensions  can  be  selected  that  would  suit  all.  It 
ii^  to  this  cla.ss  of  standardizing  that  my  interest  in- 
clines, and  to  which  I  beg  to  call  your  attention.  A 
great  deal  in  this  line  has  already  been  done  by  the 
Master  Car  Builders'  Association,  and  by  the  .\meri- 
can  Society  of  Civil  Engineers,  which  has  been  of 
benefit  to  electric  railways,  and  which  I  think  we 
should  follow  where  po.ssible  or  point  out  some  good 
reason  why  we  should  not.    Similar  organizations  to 

•Paper  read  betore  the  Canadian  Street  Railway  .\ssociation . 
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till-  .\Micrican  Street  and  Irifenirban  Railway  As.so- 
ciation,  the  New  York  Street  Railway  As.sociatiou,  and 
the  Central  States  Electric  Railway  A.ssociation.  have 
also  done  something,  the  most  thorough  and  effective 
work  having  been  done  by  the  latter  as.sociation. 

The  ]\r.  C.  B.  Association  was  impelled  to  determine 
upon  its  well-known  standards  becau.se  of  their  inter- 
change of  cars  and  the  necessity  of  one  road  repairing 
cars  belonging  to  another.    Electric  railways  hardly 
need  it  for  this  reason  now,  but  they  will  soon,  be- 
cause of  the  development  of  interurban  lines  and  their 
several  connections.    But  I  think  we  have  a  reason 
which  is  very  similar  to  that  which  cau.sed  the  A.  S. 
C.  E.  to  determine  upon  rail  sections,  and  that  is,  that 
we  are  getting  so  many  motors  of  different  designs 
which  must  be  kept  in  repair.    Each  design  has  its 
own  particular  gear,  pinion,  bearings,  etc.,  and  so  we 
must  add  to  our  stock  of  supplies,  and  thereby  add  to 
our  store  room  difficidties.    In  order  to  at  least  reduce 
these  difficulties,  I  beg  to  suggest  that  we  cla.ssify 
motors  and  adopt  standard  designs  for  all  the  wear- 
ing parts  possible.    Electric  railways  are  connecting, 
to  an  increasing  extent,  with  steam  railways,  a"nd  so 
I  think  electric  railway  associations  should  adopt  the 
M.  C.  B.  standards  as  far  as  possible.    The  electric 
railway  associations  have  enough  to  do  to  establish 
standards  for  the  electric  equipment,  which,  if  they 
do  their  work  well,  will  in  turn  be  adopted  by  the 
M.  C.  B.  A.ssociation  when  the  steam  railways  adopt 
electric  operation. 

The  Central  States  Electric  Railway  A.ssoeiation 
appointed  a  committee  last  September  to  recommend 
standards  for  various  parts,  and  at  its  meeting  last 
month,  it  reported  upon  the  subjects  of  rails,  wheels.  . 
journals,  journal  boxes,  axles  and  brake  shoes.  I  be- 
lieve it  is  to  yet  report  upon  various  other  parts.  As 
you  have  no  doubt  read  the  reports,  as  recently  pub- 
lished in  the  journals,  I  will  only  review,  with  per- 
haps some  criticisms,  what  it  has  suggested. 

Its  adoption  of  the  70  pound  American  Society 
standard  rail  for  interurban  work  is  all  right  for  the 
present,  but  I  have  no  doubt  that  the  time  will  come 
when  it  will  consider  this  rail  too  light,  when,  of 
course,  it  can  adopt  the  next  size,  or  the  80  pound 
American  Society  standard.    Its  adoption  of  a  7  inch 
high  T  rail  for  city  work  suits  its  local  conditions,  for 
most  of  the  cities  in  that  territory  permit  the  use  of 
T  rail.    However,  I  think  a  girder  groove  rail  and  a 
guard  rail  should  be  standardized,  so  that  the  repair- 
ing and  replacing  of  track  work  will  not  be  so  trouble- 
some and  expensive  as  it  is  at  present,  when  we  find 
it  very  difficult  to  get  rails  of  the  same  section  as  we 
may  have  in  use  at  present.    Two  other  things  about 
track  work,  which  might  be  standardized  to  advant- 
age, are  the  tongue  switch  pieces  and  the  frogs  in  the 
.special  work.   As  tongue  switch  pieces  having  a  radius 
of  either  100  or  150  feet  are  suitable  for  the  begin- 
ning of  curves  of  almost  any  radius,  it  would  be  a 
great  advantage  in  the  replacing  of  these  parts  if  the 
radius  of  the  tongue  switch  piece  and  its  length  were 
standardized,  and  so  made  by  the  manufacturers.  The 
tongue  should  also  be  of  the  standard  length,  .so  that 
they  will  be  interchangeable.   In  the  frogs,  the  length 
of  the  arms  is  about  the  only  thing  that  could  be 
standardized,  for  then  we  should  know  that  a  frog 
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made  for  a  50  foot  radius  curve  would  lit  at  any  inter- 
seetiou  where  there  is  a  50  foot  radius  cvirve,  withovit 
regard  to  the  length  of  the  arms. 

One  more  thing  which  I  have  in  mind  regarding 
track  work,  is  that  of  paving  block.  Those  of  you 
who  have  had  any  experience  with  this  kind  of  pav- 
ing must  have  found  how  troublesome  it  is  to  do  any 
patching  if  the  old  bricks  are  broken  to  any  extent 
when  track  repairs  have  to  be  made,  and  you  find  the 
new  block  which  you  have  to  be  of  a  different  size. 
I  am  a  believer  in  large  paving  blocks,  for  the  reason 
that  these  blocks  wear  at  the  edges  first,  and  therefore 
the  less  number  of  edges,  the  less  will  be  the  wear.  I 
would  suggest  that  a  paving  block  4  inches  thick,  6 
inches  wide,  and  12  1-8  inches  long,  would  be  a  very 
good  one  for  track  work,  the  4  inches  in  depth  being 
enough  to  give  it  body,  and  being  just  about  the  right 
thickness  for  paving  over  ties  with  a  6  inch  rail.  The 
6  inches  in  width  would  give  a  good  broad  wearing 
surface,  while  the  12  1-8  inches  in  length  would  be 
just  right  for  fitting  with  two  blocks  laid  sideways,  if 
it  should  at  any  time  be  desired  to  lay  them  this  way. 

Coming  back,  for  a  moment,  to  the  subject  of  rails, 
I  have  often  thought  that  a  good  method  of  standard- 
izing rails  might  be  to  adopt  such  rails  as  the  Ameri- 
can Society  standards  for  all  work  in  the  country,  in 
unpaved  streets  or  roadways,  and  then  to  use  this 
same  rail  in  the  paved  streets  or  roadways  by  making 
what  might  be  termed  a  compound  rail,  consisting  of 
an  upper  section  of  the  ordinary  A.  S.  standard  rail, 
and  of  a  lower  section  consisting  of  a  specially  rolled 
eye-beam,  very  much  like  the  Carnegie  steel  tie,  hav- 
ing an  upper  flange  of  4  5-8  inches,  which  is  the  same 
as  the  base  of  the  70  pound  rail,  a  lower  flange  of 
about  6  inches  wide,  and  a  height  of  about  5  inches. 

These  two  sections  would  be  held  together,  at  fre- 
quent intervals,  by  rolled  steel  clamps,  bolted  through 
the  webs.  By  laying  the  two  sections  so  that  the 
joints  of  the  upper  section  and  the  joints  of  the  lower 
section  would  not  come  together,  a  very  good  form  of 
continuous  rail  would  be  obtained,  which  would  yet 
have  sufficient  joints  to  allow  for  the  necessary  con- 
traction and  expansion.  Where  a  groove  section  rail 
is  required,  a  very  light  guard  could  be  rolled  and 
bolted  to  the  inside  of  the  ordinary  T  rail.  If  it  were 
desired  to  use  a  regularly  rolled  girder  groove  rail, 
one  very  similar  to  the  Loraine  Steel  Company's  sec- 
tion 80,  No.  337,  could  be  used  and  clamped  to  the 
lower  section  just  as  well.  This  method  of  construc- 
tion would  save  ties,  because  a  less  number  of  ties 
would  be  necessary,  and  as  the  ties  could  be  buried 
deeper  in  the  foundation  of  concrete  or  otherwise  if 
desired,  the  road  bed  should  stand  the  wear  better 
than  when  light  rail  is  used  and  the  ties  are  laid  close 
under  the  pavement,  and  then  when  it  became  neces- 
sary to  renew  the  rails,  because  of  wear,  only  the  up- 
per section  would  have  to  be  replaced.  This  would 
be  particularly  advantageous  in  special  work  at  curves 
and  intersections,  for  the  reason  that  they  wear  so 
much  more  rapidly  than  rail  on  straight  track.  The 
amount  of  material  used  in  the  replacements  would 
then  be  reduced  to  a  minimum.  The  depth  of  the 
upper  section,  4  5-8  inches,  would  still  be  sufficient 
to  use  the  hard  steel  centres  or  the  solid  manganese 
pieces,  as  might  be  desired.  All  of  these  pieces,  for 
special  work,  should  have  a  section  of  a  standard  de- 
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sign,  so  that  no  luatici'  wliat  maiiui'acturer  they 
might  be  obtained  from,  the  one  would  fit  with  the 
other,  using  the  same  kind  of  .fish  plates,  or  splice 
bars.  This  kind  of  track  would,  of  course,  cost  from 
25  to  50  per  cent,  naore,  but  I  believe  that;  in  the 
course  of  10  to  15  years'  wear  and  repair,  the  bene- 
fits to  be  derived  would  greatly  repay  this  difference. 

With  regard  to  the  truck  parts  which  might  be 
standardized,  I  hope  you  will  agree  with  the  sugges- 
tion that  as  far  as  possible  the  M.  C.  B.  standards  be 
adopted  to  all  those  parts  of  the  truck  not  influenced 
b.y  the  electric  equipment.  We  cannot,  of  course, 
adopt  the  M.  C.  B.  wheel,  and  so  I  think  the  one 
selected  by  the  Central  States  Association  to  be  the 
wheel  which  is  about  correct,  being  not  too  large  for 
city  work,  and  yet  plenty  large  enough  for  interurban 
work.  It  has  adopted  the  M.  C.  B.  journals,  making 
some  of  them  smaller,  of  course,  than  those  actually 
used  by  the  Master  Car  Builders,  but  yet  of  the  same 
design.  It  has  adopted  a  brake  shoe  very  similar  to 
the  M.  C.  B.  design,  and  until  I  learn  the  reason  for 
not  adopting  the  regular  M.  C.  B.  design,  I  think  the 
latter  should  be  adopted,  but,  of  course,  the  M.  C.  B. 
design  would  have  to  be  modified  to  suit  the  smaller 
wheel,  and  if  this  is  the  only  difference,  the  shoe  it 
has  adopted  will,  of  course,  be  all  right.  The  axles 
which  it  has  adopted  seem  to  be  for  heavier  work  than 
we  are  accustomed  to  in  ordinary  street  railway  work ; 
however,  I  believe  it  might  pay  to  adopt  these  heavier 
axles,  even  for  light  street  car  work,  for  there  is  no 
doubt  that  some  breakage  would  be  saved  by  doing 
so.  I  find  very  little  reason  for  adopting  the  standard 
journal  box,  except  in  order  that  it  may  contain  the 
standard  journal,  as  the  journal  box  itself  wears  very 
little,  and  is  therefore  not  subject  to  frequent  replac- 
ing. 

When  it  comes  to  standardizing  certain  parts  of 
the  electrical  equipment  of  cars,  some  difficulty  may 
be  encountered,  for  the  reason  that  the  two  or  three 
large  manufacturers  of  railway  equipment  may  want 
to  maintain  their  individviality  in  certain  details. 
However,  as  it  is  only  the  wearing  parts  which  I  pro- 
pose to  standardize,  and  such  parts  as  are  now  so 
nearly  alike,  I  do  not  see  that  this  difficulty  should 
be  considered  insurmountable.  My  desire  for  stand- 
ardizing these  parts  is  not  so  much  that  we  may  all 
use  the  same  thing,  as  it  is  to  make  the^e  wearing 
parts  interchangeable  between  motors  of  different  de- 
sign, but  of  about  the  same  size,  and  to  this  end  I 
would  suggest  that  those  wearing  parts  be  designed 
for  three  different  sized  motors,  of  50,  75  and  100 
horse-power  sizes  respectively.  Motors  ranging  in 
horse-power  under  50  would  then  be  designed  to  use 
those  wearing  parts  which  would  be  just  large  enough 
for  a  50  horse-power  motor.  Those  motors  rated  be- 
tween 50  and  75  horse-power  would  use  wearing  parts 
just  large  enough  for  75  horse-power  motors,  but 
which,  I  think,  would  not  be  too  large  for  anything 
between  60  and  75.  I  make  the  50  horse-power  class 
the  smallest,  for  the  reason  that  no  modern  street 
railway  motors  are  now  built  of  less  than  35  horse- 
power, and  I  take  it  that  the  gears,  pinions  and  bear- 
ings of  a  50  horse-power  motor  would  not  be  objec- 
tionably large  for  a  35  horse-power  motor.  Gears  and 
pinions,  beside  being  classed  into  50,  75  and  100  horse- 
power sizes,  would  have  to  be  also  classed  according 


THE  CANADIAN  ELECTRICAL  NEWS 


246 


rHE  CANADIAN  ELECTRICAL  NEWS 


August,  1907 


to  gear  ratio  dfsircd.     Axle  ;iiMi;iliirc  l)cariiig.s, 

however,  could  be  sim[)ly  classed  into  50,  75  and  100 
horso-power  sizes,  the  motor  frames  beint;  l)ored  out 
for  these  respective  sizes,  and  then  if  it  miglit  be  de- 
sired to  use  a  50  horse-power  motor  in  a  two  motor 
equipment  on  a  truck  having  a  smaHer  axle,  the  only 
difference  would  be  in  the  cast  iron  shell  of  the  bab- 
bitt-lined bearing,  and  tl\e  change  could  be  readily 
made.    Standardizing  of  motor  parts  might  be  car- 
ried even  further  to  commutators  and  brushes,  which, 
however,  would  require  the  same  number  of  coils  in 
the  armature.    C'onnnutators  of  the  General  p]lectric 
and  of  the  Westinghouse  motors,  of  relatively  the  same 
size,  are  now  so  nearly  alike  that  I  see  no  reason  why 
the  armature  shafts  might  not  be  turned  to  a  stand- 
ard size  and  the  commutators  likewise  made  of  a 
standard  size,  so  that  one  would  be  interchangeable 
with  the  other,  and  the  same  might  api)ly  to  brushes, 
bearing  in  mind  all  the  time  that  they  are  to  be 
classed  into  the  above  mentioned  sizes,  or  something 
similar.    On  our  small  road  we  have  three  kinds  of 
motors  all  of  approximately  the  same  size,  viz.,  G.  E. 
800,  G.  E.  1,000.  and  Westinghouse  92-A,  and  I  think 
you  can  readily  see  what  a  saving  in  supplies  to  be 
carried  on  hand,  and  in  the  flexibility  of  repairs  would 
■  be  brought  about  were  it  possible  to  use  the  same 
gears,  pinions,  bearings,  commutators  and  brushes  on 
any  of  these  motors.    And  if  we  would  go  this  far, 
why  might  we  not  go  the  entire  length  of  the  rope  and 
draw  up  complete  specifications  for  motors  of  40,  50, 
60,  75  and  100  horse-power  sizes,  so  that  armature 
coils,  field  coils,  and,  in  fact,  all  parts  would  be  inter- 
changeable?   Surely  the  several  master  mechanics  and 
electricians  who  have  had  many  years  of  experience 
with  the  use  of  motors  could  get  together  and  sift 
down  their  several  opinions  so  that  a  motor  design 
satisfactory  to  all  would  be  obtained.  Controllers 
should  also  be  so  constructed  that  the  contact  fingers, 
especially  that  |)ar1  oF  the  finger  wliicli  wcai's  the  most 
rapidly,  could  be  standardized  so  that  they  al.so  would 
be  interchangeable  with  any  other  (controller  of  similar 
size.    Trolley  bases  should  l)e  standardized  with  re- 
gard to  pins,  and  the  .socket  into  which  the  ])ole  is  to 
fit.  so  that  bases  and  poles  would  l)e  interchangeable. 
If  the  sockets  are  standardized,  of  course  the  i)oles 
wotild  naturally  l)()e()iue  .so.    Trolley  liar|)s  and  wheels 
should  al.so  be  standardized,  so  that  they  might  be 
interchangeable. 

As  before  stated,  my  reason  for  desiring  that  the.s(> 
various  wearing  parts  be  standardized  is  to  facilitate 
repairs  and  the  expenses  thereof,  on  any  one  road  or 
system  where  it  seems  we  cannot  get  away  from  sev- 
eral different  designs  of  motors,  and  not  so  much 
simply  for  the  sake  of  using  the  same  size  or  styled 
parts  that  other  roads  do.  However.  I  readily  recog- 
nize that  this  state  of  affairs  can  never  be  brought 
abo\it  until  such  associations  as  our  own.  and  others 
of  like  nature  in  the  Tnited  States,  get  together, 
establish  the  standard  dimensions  neces.sary.  and  de- 
mand of  the  .several  manufacturers  that  tliey  be  pro- 
duced. Of  course.  I  understand  that  the  mainif'ac- 
t\irers  will  object,  as  they  may  not  then  be  in  .such  a 
good  position  to  continue  supplying  repair  ]iarts; 
however,  I  believe  that  if  this  matter  is  handled  pro- 
perly, that  enough  i)ressure  can  be  brought  to  bear 
upon  the  manufacturers  to  produce  the  motors  and 


parts  as  we  want  them,  i  am  a  little  di->iipj)oiiite(i 
that  the  largest  organizati(m  of  the  kind,  the  Ameri- 
can Street  and  Interurf)an  Railway  A.s.sociation,  ha.s 
not  already  taken  hold  of  this  subject  more  vigorou.sly 
than  it  appears  to  have  done,  for  I  believe  that  the 
best  results  are  to  be  obtained  through  action  by  the 
largest  organization.  However,  if  the  minor  organi- 
zations, such  as  our  own,  the  New  York  State  A.w)ci- 
afion,  the  Central  States  Association,  and  others,  take 
hold  of  the  subject  them.selves,  or  urge  upon  the  large 
a.ssociation  to  take  hold  of  it,  the  agitation  of  the  sub- 
ject and  the  work  that  may  be  put  upon  it  can  hardly 
fail  to  bear  fruit,  and  we  may  ere  long  have  the  elec- 
tric railway  standards  which  will  no  doubt  be  com- 
niordy  known  as  the  E.  R.  Standards. 


SNOW   AND   ICE   CUTTING  DEVICE. 

The  Montreal  Street  Railway  has  u.sed  snc.-essfully 
for  three  years  a  home-made  ice  and  snow  cutter 
which  is  attached  to  cars  and  is  intended  to  keep  ice 
and  snow  from  packing  in  the  track.  On  the  opposite 
page  are  reproduced  from  the  "Railway  and  Marine 
World"  the  working  drawings  for  a  cutter  as  adapted 
to  the  company's  standard  double  trucks,  but  the  de- 
vice can  be  used  on  any  kind  of  single  or  double  truck. 
The  teeth  are  cut  from  steel  bars  and  last  a  season  or 
more.  The  practice  in  .Montreal  is  to  have  a  sufficient 
number  of  cars  equipped  with  the  cutter  from  Novem- 
ber to  April,  to  insure  that  one  of  these  devices  will 
pass  over  all  main  lines  every  20  or  30  minutes;  that 
is.  there  is  one  cutter  to  every  three  or  four  miles  of 
track  according  to  conditions  of  street  traffic.  The 
•  levice  is  intended  not  so  much  to  shave  down  ice  that 
has  been  allowed  to  form,  as  to  prevent  its  formation 
by  keeping  the  surface  continually  broken.  The  com- 
pany does  not  find  the  use  of  the  cutter  necessary  on 
branch  lines  where  the  street  traffic  is  light.  beJau.se 
the  snow  between  rails  is  rarely  packed  suffieientlv 
to  encourage  formation  of  ice  between  rails.  The 
principal  points  to  be  observed  in  order  to  have  the 
most  satisfactory  results  are:  First— Keep  all  cutters 
adjusted  to  a  standard  height  above  rail.  Second- 
Attachment  to  truck  should  be  made  at  random  in 
order  tliat  teeth  on  different  cars  will  not  all  gage  into 
the  same  furrows.  Third— Adjustment  of  distance 
from  rails  should  be  made  periodically  with  the  help 
of  a  straight-edge  2  1-2  inches  or  3  inches  wide,  set 
across  the  rails  under  the  teeth.  No  jiicking  of  ice 
lias  been  necessary  on  the  Jlontreal  liiu\s  since  the 
cutters  were  put  into  service,  atul  the  roadway  be- 
tween the  rails  is  kept  perfectly  smooth  and  level  at 
a  uniform  height  above  the  rail.  This  is  a  very  im- 
portant factor  in  the  operation  of  sweepers  or  plows. 


ENGINEERING  PARTNERSHIP. 

Mr.  E.  II.  Keating  and  Mr.  Wm.  II.  Breithaupt 
liave  aiuiounced  the  formation  of  an  engineering  part- 
nership uiuler  the  name  of  Keating  &  Breithaupt. 
with  offices  in  the  Aberdeen  Chambers.  Victoria  street, 
Toronto.  They  will  earry  on  business  as  civil  engin- 
eei-s.  taking  up  all  l)ranches  of  railway  niul  nninicipal 
work,  power  developments,  bridges,  etc. 


Messr.s.  GcDTge  Caverhill  nnd  Paul  Galibert  have  been  elected 
.lirei-tora  of  the  Montreal  Street  Railway  Company. 
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POINTS  ON  CENTRA 

III  all  electrical  installations  the  power  cables  run- 
ning from  the  generator  to  the  switchboard,  the  con- 
nection that  is  made  to  the  terminal  board  on  the 
generator  and  to  the  stud  on  the  controlling  switch 
and  circuit  breaker,  are  of  more  importance  than  any 
other  part  of  the  station  wiring.  Should  a  break- 
down occur  at  any  of  the  above-mentioned  places  it 
has  a  great  effect  on  the  total  output  of  the  plant.  If 
it  is  not  possible  to  cut  out  a  unit  for  a  short  time  and 
let  the  load  be  carried  on  the  balance  of  the  generators, 
the  result  will  soon  be  felt  over  the  entire  system.  As 
trouble  from  faulty  connections  will  only  show  Tip 
when  the  plant  is  running  at  its  maximum  load  and 
when  the  power  is  needed  the  most,  it  is  of  greatest 
importance  that  the  work  of  connecting  up  the  power 
cables  be  done  in  a  manner  that  will  leave  no  room 
for  doubt  as  to  their  behavior  under  heavy  overloads. 

In  soldering  large  or  small  terminals  to  cables  a 
few  points  are  well  worth  remembering  to  obtain  the 
best  results.  Terminals  should  be  well  tinned  inside 
before  using.  A  good  way  to  do  this  is  to  put  the 
terminal  in  a  pot  of  hot  solder  until  it  is  well  heated, 
then  withdraw  the  terminal  and  apply  the  acid  or 
soldering  paste  to  the  parts  to  be  tinned,  and  then 
fill  the  terminal  with  hot  solder  and  pour  out  immed- 


Fii;.  I. — Showinc.  Method  oe  Connecting 
Cables  to  Switcjiboard. 


lately-  This  will  almost  always  insure  a  good  job  of 
tinning.  If  it  does  not,  repeat  the  operation,  being 
careful  that  the  acid  and  soldering  .paste  does  not 
touch  any  part  of  the  terminal  other  than  that  which 
is  to  be  tinned.  If  the  terminal  in  question  is  too  large 
to  be  submerged  in  a  pot  of  solder,  good  results  can 
be  obtained  by  heating  the  terminal,  applying  the 
acid  or  soldering  paste  and  then  rubbing  the  inside 
of  the  terminal  with  "stick"  or  "wire"  solder.  A 
terminal  should  never  be  used  u?itil  all  of  the  inside 
is  well  coated  with  solder. 

Cables  as  well  as  terminals  should  have  their  ends 


L  STATION  WIRING 

tinned  before  using.  Perhaps  the  best  and  quickest 
way  to  do  this  is  to  dip  the  end  of  the  cable  in  the  acid 
or  rub  well  with  soldering  paste,  then  dip  the  cable 
in  a  pot  of  hot  solder.  Should  any  of  the  end  of  the 
cable  remain  un  tinned,  repeat  the  operation  until 
there  can  be  no  room  for  any  doubt  as  to  a  good  job, 
shaking  off  any  solder  that  may  cling  to  the  cable. 

The  proper  location  of  cables  is  very  important. 
Cables  should  be  kept  as  far  as  possible  from  steam 
pipes  or  where  there  is  escaping  steam  or  leaking  wat- 
er pipes.  Excessive  heat  will  rot  the  insulation  and 
also  leave  the  cables  in  such  shape  that  they  are  a 


Fig.  2. 

danger  to  men  making  repairs  on  any  part  of  the  pow- 
er-house equipment  located  near  the  cables.  "Water 
is  a  bad  thing  near  cables,  as  there  is  always  a  chance 
of  getting  a  ground  due  to  "surface  leakage."  The 
above  points  apply  more  to  cables  which  are  supported 
by  iron  or  wooden  brackets  than  to  cables  which  are 
run  in  clay  or  iron  conduit. 

The  principal  points  to  remember  in  case  the  cables 
are  run  in  conduit  are  to  see  that  there  are  no  bad 
joints  where  water  or  any  foreign  matter  may  enter; 
also,  that  there  are  no  burrs  in  the  conduit  where  the 
pieces  are  joined  together.  The  best  time  to  take  off 
any  burrs  that  may  be  left  after  a  pipe  is  cut,  is  be- 
fore the  pipe  is  removed  from  the  vise. 

We  have  considered  briefly  the  importance  of  the 
wiring,  method  of  tinning  terminals  and  cables,  also 
the  location  of  the  cables  and  a  few  points  to  watch 
when  conduit  is  used.  Let  us  now  assume  that  we 
have  the  cables  in  place  and  tinned  ready  to  solder 
the  terminals  to  the  cable  and  fasten  them  to  the  cir- 
cuit breaker  or  switch  stud.  One  thing  to  watch  is 
to  see  that  the  cables  coming  from  the  conduit  or 
bracket  hangers  have  the  same  amount  of  slack  in 
them,  so  that  when  they  are  soldered  and  fastened 
in  place  thej'  will  all  be  in  line.  The  safest  way  to 
accomplish  this  is  to  solder  the  terminal  which  is  to 
be  nearest  the  switchboard  and  on  the  lowest  stud 
first.  As  for  example  in  Fig.  1,  terminal  No.  1  should 
be  put  on  first.  Then  Nos.  2,  3  and  4.  If  possible 
they  should  be  soldered  and  put  in  place  one  at  a  time. 
That  is,  do  not  trj'  to  cut  all  the  cables  to  just  the 
right  length  without  ha\'ing  any  of  them  soldered  in 
place.  Great  care  should  be  taken  that  there  are  no 
nicks  or  burrs  on  the  nuts  for  the  studs,  and  that  they 
are  well  cleaned  with  emery  cloth  and  wiped  with  a 
dry  piece  of  waste  before  being  run  on  the  stud.  A 
good  way  to  clean  the  contact  surface  of  a  nut  or 
terminal  is  to  wrap  emery  cloth  over  a  block  of  wood 
large  enough  to  be  gripped  by  the  hand  and  nib  the 
terminals  well;  or  lay  a  full  size  piece  of  emery  cloth 
on  a  hoard  and  rub  the  terminal  or  nut  on  it.   If  the 
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p.mery  cloth  is  held  in  the  hand,  there  is  a  tendency 
to  rnb  off  the  surface  at  the  edges  and  thus  lose  part 
of  the  contact  surface.  If  possible,  the  hands  should  not 
come  in  touch  with  the  contact  surface  after  the  nut 
has  been  rubbed  with  emery  cloth  and  wiped  with  a 
dry  piece  of  waste.  This  last  is  a  precaution  one  would 
hardly  think  necessary,  but,  as  the  workmen's  hands 
at  this  time  are  apt  to  be  very  dirty  and  greasy,  it  is 
best  to  take  this  precaution  to  insure  a  clean  contact. 
Wherever  possible,  a  terminal  should  be  placed  upside 
down  when  it  is  ready  for  the  cable  to  be  soldered 
into  it,  as  shown  in  Fig.  1  terminal  No. 5.    Heat  the 
terminal  well  and  have  it  one-half  or  two-thirds  full 
of  hot  solder.    Then  insert  the  cable  slowly,  keeping 
a  torch  applied  to  the  terminal.    If  possible,  the  end 
of  the  cable  should  be  heated  first  in  a  pot  of  hot 
solder  until  it  is  up  to  the  temperature  of  the  solder 
before  placing  in  the  terminal.    If  the  stud  is  near 
the  floor  and  the  shortness  of  the  cable  will  not  allow 
it  to  be  bent  back,  the  cable  should  be  pulled  back  in 
the  cellar  and  terminal  put  on  there.    If  it  is  a  job 
where  conduit  is  used  and  the  cable  can  be  pulled 
back  far  enough  to  allow  for  this,  it  should  be  done. 
If  there  is  no  way  of  soldering  the  terminal  while  up- 


FlG.  3. 

side  down,  then  drill  a  small  hole  through  the  upper 
part  of  the  terminal,  place  the  terminal  in  position 
on  the  cable,  wrap  the  cable  and  terminal  well  with 
tape  and  pour  the  solder  in  through  the  hole  in  the 
top  of  the  terminal,  keeping  a  torch  on  the  top  of  the 
terminal  until  you  are  sure  that  the  solder  has  had  a 
chance  to  work  its  way  all  through  the  cable.  The 
objection  to  this  method  is  that  one  never  knows  when 
the  cable  and  terminal  are  well  filled  with  solder,  for 
when  one  thinks  he  has  it  well  filled,  he  generally 
finds  the  solder  running  out  through  the  tape  onto 
the  floor.  One  other  point  to  watch  when  the  terminal 
is  soldered  to  the  cable  and  it  is  ready  to  be  put  in 
place,  is  to  see  that  it  goes  on  the  stud  so  as  to  have 
the  contact  surface  of  the  terminal  parallel  with  the 
contact  siirface  of  the  nut.  Note  in  Fig.  1  terminal 
No.  6  should  be  straigtened  up  before  going  on  the 
stud.  If  this  point  is  carried  out  it  will  insure  perfect 
threads  and  no  undue  strain  on  the  marble  panel  when 
the  nut  is  tightened  up. 

Fig.  2  shows  a  machine  terminal  with  four  cables 
soldered  in  it  at  the  same  time.  In  case  of  heavy 
work,  where  more  than  one  cable  is  to  be  soldered  in 
to  the  terminal  and  where  the  terminal  is  to  be  turned 
upside  down,  it  is  best  to  take  one  cable  at  a  time. 
Cut  it  the  right  length  and  place  in  the  position  it 


will  be  when  finished.  Hold  the  cable  in  place  by 
wrapping  bare  wire  around  the  cable  and  terminal 
and  tieing  them  together.  Do  this  with  each  cable 
and  as  soon  as  they  are  all  in  place,  tie  them  together 
and  tie  to  the  terminal.  On  a  set  of  four  large  cables, 
it  will  require  a  good  deal  of  binding  wire  to  hold  the 
cable  in  place  so  that  the  terminal  can  be  turned  over 
without  having  the  cables  get  out  of  position. 

After  the  cables  and  terminal  have  been  properly 
tinned  and  tied  together  and  the  terminal  is  upside 
down,  heat  the  terminal  well  with  a  torch  (several 
will     be     required     if     the     terminal     is  a 
large   one),    and   then   pour   in   the   solder,  giv- 
ing   it    a    chance    to    settle    and    shrink.  Keep 
pouring  in  this  solder  until  you  are  sure  it  has  work- 
ed its  way  to  the  bottom  of  the  terminal,  all  through 
the  cable,  and  is  flush  with  the  top  of  the  terminal. 
In  this  way  one  can  be  assured  that,  if  the  terminals 
and  cables  were  properly    tinned,    there  will  be  no 
trouble  with  the  terminal  carrying  its  load,  provided 
the  terminal  itself  and  the  cable  are  large  enough. 
When  placing  the  terminals  on  the  terminal  board, 
care  should  be  taken  to  see  that  the  contact  surface 
of  the  terminals  are  parallel  to  the  contact  surface  of 
the  machine,  so  as  not  to  allow  any  twisting  strain  on 
the  marble  or  slate  terminal  slab.    Often  on  a  job  of 
wiring  in  central  station  work,  the  engineer  has  to 
get  his  cables  in  as  best  he  can,  and  is  unable  to  take 
the  time  to  buy  any  of  the  special  insulators  and  in- 
sulator brackets  that  are    manufactured  for  Jieavy 
station  wiring.   Fig.  3  is  a  good  example  of  what  can 
be  made  for  a  hanger  for  cables  where  one  has  to  de- 
pend on  his  own  sketches  and  a  small  blacksmith  shop 
in  which  to  do  the  work.    This  style  of  bracket  or 
hanger  is  so  simple  that  it  will  need  no  explanation. 
The  size  of  the  material  used  depends  on  the  number 
and  size  of  cables  used  and  the  spacing  of  brackets 
or  hangers.   In  case  braces  are  to  be  fastened  to  a 
wooden  frame  work,  the  top  can  be  changed  to  suit 
conditions.    For  running  cables  along  a  brick  wall, 
an  arrangement  such  as  shown  in  Fig.  4  can  be  used. 
All  that  is  required  in  this  ease  are  the  necessary  ex- 
pansion bolts  and  blocks  of  hard  wood.    The  size  of 
bolts  and  wooden  blocks  depends  on  the  size  and  num- 
ber of  cables  used.    Wooden  blocks  should  have  two 
or  three  coats  of  insulating  paint  or  varnish  before 
being  put  in  place. 


Buyers  of  electric  plants  will  be  interested  in  a  catalogue 
entitled  " Westinghouse  Lamps,"  recently  issued  by  the  West- 
ingliouse  Lamp  Company. 

The  Chase-Shawmut  Company  have  just  issued  to  the  trade 
a  very  attractive  fifty-eight  page  booklet,  pocket  size,  cover- 
ing their  complete  line  of  fuses,  bases  and  fittings.  In  addi- 
tion to  their  regular  line,  this  catalogue  presents  a  number  of 
specialties  which  have  recently  been,  placed  upon  the  market. 
Containing  over  one  hundred  illustrations  and  considerable 
valuable  data,  this  catalogue  will  be  eagerly  sought  by  all 
interested  in  this  class  of  material. 

The  D.  Van  Nostrand  Company  have  recently  published  a. 
very  valuable  book  entitled  "Steam-Electric  Power  Plants," 
by  Frank  Koester.  It  is  a  treatise  on  practical  principles  in- 
volved in  the  design  of  light  and  power  central  stations,  and 
fills  a  long-felt  want.  The  author  is  an  experienced  power 
plant  designer,  having  been  closely  affiliated  with  the  design 
of  plants  in  Europe,  Asia,  Central  and  South  America,  etc.,  as 
well  as  the  construction  and  operation  of  plants  of  from  1,000 
to  24,000  kw.  capacity. 
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Synchronizing  Rotary  Converters 


By  Jacob  Glogau,  in  Klectrocraft. 


Whon  a  rotary  converter  is  started  up  by  any  of 
the  throe  methods,  namely  (1)  by  use  of  the  separate 
motor,  (2)  by  usinj?  the  converter  as  a  direct  current 
motor,  and  (3)  by  using  the  converter  as  an  alternat- 
inojeurrent  motor,  it  must  then  be  in  synchronism  with 
the  alternating  current  bus  bars  before  it  can  be 
thrown  in  -the  circuit. 

A  machine  is  said  to  be  in  synchronism  with  another 
rotary  when  it  is  running  with  the  same  number  of 
frequencies  and  in  the  same  phase.  By  frequencies 
we  mean  the  number  of  reversals  of  the  electro-motive 
force  in  a  given  time,  and  by  phase  we  mean  that  the 
armatures  are  in  the  same  positions  with  respect  to  the 
field  poles,  and  lastly,  the  voltage  of  both  machines 


must  be  the  same  as  recorded  by  a  voltmeter. 

The  operation  of  synchronizing  rotary  converters 
with  machines  which  are  already  in  operation  con- 
sists in  bringing  up  the  incoming  converter  to  ap- 
proximately the  same  speed  as  the  one  which  is  in 
operation,  and  also  to  the  same  voltage.  When  the 
machines  have  the  same  frequencies,  phase  and  volt- 
age there  will  be  no  unbalanced  voltage  when  the  ma- 
chines arc  synchronized,  therefore  there  will  be  no 
inrush  of  current. 

In  synchronizing  machines  there  are  generally  two 
ways,  one  of  these  can  be  sub-divided  into  two  divi- 
sions. The  two  ways  are,  (1)  by  means  of  lamps,  and 
(2)  by  means  of  the  automatic  synchronizer. 

Fig.  1  shows  the  principle  of  synchronizing;  also 
one  of  the  methods  used. 

(R)  and  (R)  represent  the  two  rotary  converters, 
to  be  synchronized,  and  are  connected  through  the 
switch  by  two  series  of  lamps  (L).  As  the  phases 
are  different  in  the  beginning  of  the  operation  of 
synchronizing  the  lamps  will  therefore  receive  the 
maximum  and  minimum  voltage  through  them,  thus 
causing  the  lights  to  burn  bright  and  dim  as  the 
changes  in  the  phases  vary.  If  the  two  machines  are 
in  phase  then  the  electro-motive  force  of  rotary  No.  1 
will  oppose  the  electro-motive  force  of  rotary  No.  2. 
thus  causing  zero  electro-motive  force,  or  no  light 
from  the  series  of  lamps;  therefore  it  is  clear  that 
when  the  machines  are  in  step  the  lights  will  Ik-  out 
and  then  the  connecting  switch  must  be  closed. 

.\  safe  thing  to  remember  in  this  oneration  is  that 
the  operator  must  be  sure  before  closincr  the  eon- 
necting  switch  that  the  lights  (lamps')  will  not 
brighten  up  again  (if  this  happens  serious  trouble^ 
will  ensue),  but  must  throw  in  the  switch  when  all 
possibilities  of  pulsating  yihase  is  gone,  that  is  to  say, 
that  the  lamps  should  re?nain  dim  for  about  ten  sec- 
onds before  the  switch  is;  closed. 

Another  nietliod.  but  still  in  the  first  wav  of  syn- 


chronizing, is  to  use  transformers,  that  is  to  .say,  in- 
stead of  connecting  the  series  of  lamps  directly  on  the 
line,  they  are  placed  in  the  secondary  coil  of  the  trans- 
former. 

Fig.  2  shows  the  connections. 

In  this  method  we  use  the  shunt  transformer,  the 
primary  coil  (PC)  being  connected  directly  across 
the  line  and  the  secondary  (SC)  coils  are  connected 
in  series  with  the  synchronizing  lamps,  if  the  trans- 
formers are  connected  the  same  on  the  two  circuits; 
then  when  the  machines  are  running  in  phase  there 
will  be  no  light  given  off  by  the  lamps,  as  there  exists 
zero  voltage.  But  if  for  some  reason  the  primary  coil 
of  one  of  the  transformers  is  connected  differently 
from  the  primary  coil  of  the  other  transformer,  then 
the  indication  of  the  lights  will  be  reversed,  that  is, 
when  the  machines  are  running  in  pha.se  the  lamps 
will  be  bright  instead  of  dark;  the  same  is  true  if 
the  secondary  coils  of  the  transformer  are  connected 
differently.  In  practice  the  most  commonly  used  is 
the  dark  lamp  to  indicate  synchronism. 

The  objection  to  the  lamp  system  of  synchronizing 
is  that  it  requires  a  large  difference  of  phase  to  make 
the  lamps  glow,  and  secondly  you  cannot  tell  if  the 
machine  is  running  slow  or  fast.  A  synchronizing 
apparatus  to  be  an  ideal  synchronizer  is  that  which 
performs  the  following  functions:  It  should  tell  if 
the  machine  which  is  to  be  synchronized  is  running 
fast  or  slow;  it  should  indicate  when  both  the  ma- 
chines are  in  phase,  and  should  tell  how  much  the 
machine  is  running  fast  or  slow. 

The.se  functions  are  performed  by  a  machine  known 
as  a  synchroscope.  This  indicator  is  chiefly  manufac- 
tured by  the  Westinghouse  and  General  Electric  Com- 
panies.   The  instrument  is  provided  with  two  point- 
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ers,  one  a  stationary  one  and  another  which  is  mov- 
able. On  the  dial  is  indicated  Fast  and  Slow,  thus 
when  the  movable  pointer  is  in  the  vicinity  of  the 
part  of  the  dial  marked  Slow,  then  we  know  that  the 
incoming  machine  is  running  slow,  and  vice-versa. 

When  the  two  machijies  are  in  phase,  then  the  two 
pointers  will  be  together;  when  the  movable  pointer 
slowly  approaches  the  indicator  needle  (or  stationary 
needle),  then  the  operator  gets  ready  to  throw  in  the 
synchronizing  switch. 

To  operate  the  synchroscope  it  is  necessary  to  con- 
nect two  shunt  transformers  between  the  instrument 
and  the  bus  bars,  and  another  transformer  to  connect 
the  machines  which  are  being  synchronized. 

Fig.  3  shows  connections  for  u.se  with  a  Westing- 
house  synchroscope. 

The  second  class  of  synchronizing  is  that  known 
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as  the  automatic  synchronizer.  This  instrument  con- 
sists of  two  solenoids,  one  of  which  receives  the  maxi- 
mum current  and  the  other  receives  the  minimum  cur- 
rent. To  make  this  action  possible  one  solenoid  is  con- 
nected similar  to  a  lamp  to  synehiionize  with  a  bright  light, 
and  the  other  is  connected  similar  to  the  lamp  to  syn- 
chronize with  no  light.  When  the  machines  are  run- 
ning in  the  same  phase  the  mechanical  parts  of  the 
synchroscope  are  in  a  certain  position  so  that  a  con- 
tact is  made  which  causes  the  operation  of  relays  to 
the  main  syncronizing  switch,  thus  performing  the 
operation  of  synchronizing  automatically.    These  ma- 
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chines  or  instruments  have  been  found  to  do  satisfac- 
tory work  and  are  being  rapidly  introduced  in  central 
station  work. 

The  operation  of  the  automatic  synchronizer  is  as 
follows:  The  main  electric  synchronizing  switch  is 
provided  with  two  coils,  one  a  closing  coil  and  the 
other  a  tripping  or  opening  coil;  these  two  coils  are 
connected  to  a  three  point  switch,  thus  allowing  the 
operation  of  either  one  and  not  both  simultaneously. 
A  switch  known  as  the  synchronizing  switch  is  used 
to  connect  the  two  solenoids  with  the  potential  trans- 
formers, one  solenoid  taking  current  from  the  bus  bars 
and  the  other  from  the  incoming  machine. 

Fig.  4  shows  connections  of  automatic  synchronizer. 

When  the  two  machines  are  nearly  in  phase  (allow- 
ing a  few  seconds  for  the  operation  of  the  switches) 
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the  synchronizer  closes  the  circuit  of  the  solenoid  on 
relay  switch  and  that  promptly  closes  the  closing  coil 
circuit,  thus  operating  the  main  switch  which  con- 
nects the  incoming  machine  on  the  line.  If  for  some 
reason  the  phases  are  changing  too  rapidly  for  paral- 
lelling, there  is  a  certain  attachment  in  the  synchron- 
izer which  withdraws  one  of  the  contacts,  thus  pre- 
venting the  closing  of  the  relay  switch.  By  the  use 
of  this  instrument  all  possibilities  of  injuring  the 
rotary  converters  are  eliminated. 


RIO  DE  JANEIRO   TRAMWAY,  LIGHT 
&  POWER  COMPANY. 

The  annual  general  meeting  of  the  Rio  de  Janeiro 
Tramway,  Light  &  Power  Company  was  held  at  the 
offices  of  the  company,  Toronto  Railway  Chambers, 
Toronto,  Ontario,  July  2nd,  1907.  The  first  annual 
report  contains  some  very  interesting  information,  an 
abstract  of  which  follows : 

"The  company  was  incorporated  in  Toronto,  under 
the  laws  of  Canada,  in  June,  1904,  to  acquire  and 
operate  valuable  concessions  and  privileges  granted 
by  the  Governments  of  the  Republic  of  Brazil  and 
of  the  State  of  Rio  de  Janeiro  and  by  the  Council  of 
the  City  of  Rio  de  Janeiro,  to  carry  on  an  elec- 
trical business  in  the  federal  district  and  in  the  city 
and  state  of  Rio  de  Janeiro,  and  to  acquire  two  great 
water  powers,  and  construct  and  install  the  necessary 
hydraulic  electric  plants,  and  generate  and  supply 
electric  current  for  purposes  of  traction,  power  and 
light. 

"The  water  powers  are  situated:  (1)  on  the  Rio 
das  Lages,  56  miles  from  Rio  de  Janeiro;  (2)  at  Sapu- 
caia  on  the  Rio  Parahyba,  about  100  miles  from  Rio 
de  Janeiro. 

"After  a  careful  examination  of  the  situation,  the 
directors  decided  to  develop  the  former  water  power 
first,  and  to  hold  the  latter  in  reserve,  although  at  the 
time  of  coming  to  this  decision  it  was  believed  that 
the  Rio  das  Lages  was  only  capable  of  developing 
40,000  horse-power,  while  the  Sapucaia  power  can 
easily  develop  100,00  horse-power  in  the  driest  season. 

"Since  the  commencement  of  construction  the 
clearing  of  the  banks  of  the  Rio  das  Lages  has  dis- 
closed that  the  reservoir  formed  by  the  dam  which 
the  company  is  building  at  Rio  das  Lages  will  have  a 
much  larger  capacity  than  was  anticipated,  and  con- 
sequently a  much  greater  power  can  be  developed, 
and,  by  a  recent  concession  from  the  state  of  Rio  de 
Janeiro,  the  company  has  acquired  the  right,  if  and 
when  it  desires,  to  tap  the  neighboring  watershed  of 
the  Rio  Pirahy,  which  will  insure  sufficient  water  to 
develop  a  total  of  120,000  horse-power  at  Rio  das 
Lages  in  the  driest  season. 

"The  company  is  the  absolute  owner  of  the  banks 
of  the  Rio  das  Lages,  from  a  point  some  distance  from 
the  power  house,  and  extending  up  stream  to  the 
highest  points  to  which  the  water  will  be  backed  by 
the  dam,  a  total  distance  along  the  river  of  some  22 
miles.  The  authority  to  use  the  hydraulic  force  of  the 
river  is  derived  from  the  common  law  right,  as  owner 
of  the  river  margins,  as  well  as  from  a  concession  of 
the  Government  of  the  State  of  Rio  de  Janeiro,  the 
competent  authority.  This  concession  is  in  the  form 
of  a  contract,  is  perpetual,  and  can  not  be  revoked, 
and  no  additional  onus  or  obligation  can  be  imposed 
on  the  company. 

"In  this  hydro-electric  concession  all  state  and 
municipal  taxes  in  the  State  of  Rio  de  Janeiro  are 
fixed  in  one  annual  contribution  for  a  period  of  50 
years ;  power  is  given  to  supply  electricity  throughout 
the  state,  and  to  all  the  cities  and  towns  thereof,  and 
it  is  expressly  declared  that  if  any  new  favor  be  in 
the  future  given  by  the  Legislature  to  any  hydro- 
electric enterprise,  the  same  shall  be  extended  to  this 
company,  and  the  obligations  of  the  company  in  re- 
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gard  to  coiistriK'tidu,  operation,  and  maintenance  of 
the  works,  are  reasonable,  and  free  from  vexatious 
restrictions.  The  company  also  owns  all  the  neces- 
sary marginal  land  for  a  future  development  at  Sapu- 
caia,  and  the  concession  above  referred  to  also  ext(»ds 
to  this  enterprise. 

"The  company  also  acquired  from  the  federal  gov- 
ernment and  the  municipal  council  concessions  giving 
the  exclusive  right  to  furnish  electrical  energy,  gen- 
erated by  hydraulic  installation,  within  the  city  and 
federal  district,  and  the  right  to  construct  and  main- 
tain an  overhead  and  underground  system  of  canaliza- 
tion for  distributing  the  electric  energy  for  power 
and  light,  subject  only  to  certain  rights  of  the  gas 
company  hereinafter  referred  to.  After  June,  1915, 
iliis  concession  continues,  but  without  any  exclusive 
right  until  1950,  but  the  ownership  of  the  extensive 
system  of  underground  canalization  occupying  all  the 
principal  streets  practically  insures  the  company 
against  unreasonable  competition. 

"The  directors  deemed  it  advantageous  to  immedi- 
ately construct  at  Rio  das  Lages  a  preliminary  hydro- 
electric plant,  and  power  from  this  source  was  made 
available  for  use  within  the  city  of  Rio  de  Janeiro 
during  March,  1907.  The  main  upper  fall  of  the 
river  has  been  used  for  the  purpose,  and  a  temporary 
power  house  of  wooden  frame  and  corrugated  iron 
was  built.  This  plant  has  a  capacity  of  3,400  horse- 
power and  will  be  utilized  for  furnishing  all  the  light- 
ing and  power  required  for  the  construction  work  at 
Rio  das  Lages,  as  well  as  for  supplying  light  and 
power  in  Rio  de  Janeiro  over  the  permanent  trans- 
mission lines  which  are  already  completed.  Mean- 
while, the  main  installation  at  Rio  das  Lages  is  being 
rapidly  constructed.  A  concrete  and  masonry  dam 
is  being  built  at  the  top  of  the  falls,  115  feet  in  height, 
and  92  feet  in  thickness  at  the  base.  This  structure 
stands  on  a  solid  granite  foundation,  both  at  base  and 
sides,  and  will  close  up  the  valley  above,  in  which  will 
be  impounded  sut'Iieient  water  to  guarantee  under  the 
present  development  a  maximum  load  of  at  least 
50,000  horse-power. 

' '  The  total  area  of  the  lake  above  the  dam  is  about 
7  1-4  miles.  The  water  passes  through  controlling 
gates  and  riveted  steel  pipes  6,000  feet  in  length  from 
the  reservoir  to  the  distribution  receivers  immedi- 
ately above  the  power  house.  From  the  receivers  are 
led  out  six  36  inch  pipes  about  1,900  feet  in  length, 
each  to  its  own  turbine.  These  pipes  are  laid  on  a 
steep  grade,  the  receivers  being  located  about  900 
feet  above  the  power  station.  The  total  head  with  the 
reservoir  full  is  about  1,030  feet  from  the  spillway 
level  on  the  dam  to  the  nozzles  of  the  turbines,  repre- 
senting a  pressure  of  445  pounds  to  the  squire  inch. 
At  the  power  house  are  being  installed  six  main 
wlieels,  each  developing  about  9,000  horse-power  maxi- 
nuiin  capacity,  to  which  are  connected  generators  of 
the  stationary  armature  and  revolving  field  three 
phase  type,  designed  to  operate  at  fifty  cycles,  with 
a  normal  voltage  of  6,000,  aiul  a  maxinmm  potential 
of  6,600  volts.  The  voltage  of  cuiTent  from  the  gen- 
erators will  be  stepped  up  to  80,000  volts  with  a  maxi- 
mum overload  potential  of  88,000  volts  for  transmis- 
sion to  Rio  de  Janeiro  over  the  four  transmission  cir- 
cuits. 


"The  whole  of  the  above  work  has  progressed  from 
the  outset,  and  is  progressing  in  the  most  satisfactory 
manner.  Almost  all  the  material  is  already,  or  will 
be  immediately,  on  the  ground.  It  is  hoped  that  the 
first  generator  will  be  at  work  during  the -summer 
and  all  six  before  the  end  of  the  year. 

' '  There  are  two  separate  lines  of  transmission  to  the 
city,  each  with  two  separate  circuits,  located  on  the 
private  rights  of  way  of  the  company,  acquired  by 
purchase.  The  company  has  constructed  about  220 
miles  of  underground  canalization  under  the  streets 
of  the  city  and  has  built  69  large  transformer  and  dis- 
tribution chambers  under  the  pavements  and  has 
already  installed  350,000  feet  of  cable.  This  distri- 
bution system  was  brought  into  service  on  March  16th 
and  operated  satisfactorily." 

The  officers  of  the  company  are:  William  Macken- 
zie (Toronto),  president;  F.  S.  Pearson  (New  York), 
vice-president;  Frederic  Nicholls  (Toronto),  vice- 
president;  Alexander  Mackenzie  (Rio  de  Janeiro), 
resident  vice-president;  J.  M.  Smith  (Toronto),  sec- 
retary-treasurer. 


TO  DEVELOP  GRAND  FALLS,  N.B. 

The  Grand  Falls  Power  Company,  Limited,  owns 
the  exclusive  rights  for  the  development  of  the  water 
power  of  the  Grand  Falls,  on  the  St.  John  River,  in 
the  northwestern  part  of  the  Province  of  New  Bruns- 
wick. 

The  plans  for  the  hydraulic  development  of  the 
falls  have  been  made  by  A.  C.  Rice,  of  Worcester, 
Mass,  for  an  initial  development  of  80,000  horse- 
power. This  power,  with  the  exception  of  Nia- 
gara, in  the  opinion  of  the  best  informed,  is  one  of 
the  largest  and  most  advantageously  located  on  the 
American  Continent.  The  natural  formation  of 
Grand  Falls  is  such  that  the  cost  of  development  -will 
be  extremely  low' — in  fact,  less  than  that  of  any  of 
the  large  powers. 

The  St.  John  River  in  its  coiirse  at  this  point  ap- 
proximates in  plan  the  lines  of  a  horseshoe,  the  deep 
inward  sweep  of  its  ends  forming  both  an  upper  and 
a  lower  basin.  The  forebay  and  intake  in  the  upper 
basin  w'ill  be  connected  with  the  power  house  in  the 
lower  basin  by  seven  tunnels,  12  x  13  feet,  cut  through 
the  rock  for  about  2,000  feet.  A  dajn  of  about  550 
feet  is  to  be  erected  above  the  falls,  raising  the  water 
14  feet.  The  falls  themselves  add  75  1-2  feet  to  this, 
and  there  is  a  fall  in  the  gorge  below  the  falls  and 
above  the  lower  basin  of  another  45  1-2  feet,  giving 
a  head  at  the  powcu'  house  of  135  feet. 

It  would  seem,  therefore,  as  if  nature  had  intended 
that  the  enormous  volume  of  water  flowing  down  the 
St.  John  River  should  be  made  to  do  its  share  of  the 
work  of  the  present  active  constructive  age  and  made 
it  as  simple  a  problem  as  possible  for  the  engineers. 

It  is  tlie  present  intention  of  the  company  to  build 
a  transmission  line  from  their  plant  to  the  City  of  St. 
John.  170  miles  in  length.  The  plans  for  the  trans- 
mission of  power  have  been  made  by  Ralph  D.  IMer^ 
shom,  who  is  generally  recognized  as  one  of  the  ablest 
transmission  experts,  and  who  is  widely  known  for 
his  connection  with  the  development  of  the  Victoria 
Falls  of  South  Africa,  where  a  700  miles  transmis- 
sion of  electricity  is  contemplated. 
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Methods  of  Securing  Power  Business 

By  Geo.  N.  Tidd. 


It  seems  to  me  that  our  attitude  toward  the  power 
problem  should  be,  that  there  is  no  reason  why  our 
plants  should  not  furnish  all  the  power  used  by  manu- 
facturers and  others  in  the  city,  with  possibly  the 
exception  of  those  manufacturers  who  use  a  larger 
amount  of  steam  or  heat  in  their  process  of  manufac- 
ture; notably  paper  mills,  who  steam  their  pulp  and 
use  their  engines  simply  as  reducing  valves. 

An  examination  of  the  steam  plant  of  the  average 
manufacturer  will  show  many  examples  of  poor  steam 
engineering  and  a  high  cost  of  energy  delivered  for 
actual  production.  One  will  usually  find  they  are 
using  comparatively  expensive  coal  and  frequently 
teaming  the  coal  in  and  the  ash  out.  They  are  prob- 
ably purchasing  their  water  from  the'  city  and  feed- 
ing it  to  the  boilers  with  injectors.  The  boilers  are 
frequently  poorly  set  and  operating  at  poor  efficiency. 
The  engines  are  probably  of  inferior  design,  old  and 
in  poor  condition;  usually  slide  valves  or  high  speed 
automatic,  and  in  many  instances  either  over  or  under 
loaded. 

The  frictional  load  of  shafts  and  belts  frequently 
will  represent  20  to  50  per  cent,  of  the  power  pro- 
duced. Their  labor  cost  will  be  high  when  consider- 
ing the  amount  of  power  actually  consumed  in  pro- 
ducing useful  work.  It  would,  therefore,  appear,  with 
our  high  efficiency  generating  plants,  methods  of 
burning  low  grade  fuels,  low  labor  costs  (due  to  large 
outputs  and  labor-saving  devices),  together  with  the 
savings  we  can  secure  by  the  elimination  of  a  larger 
portion  of  the  frictional  line  losses  due  to  motor  drive, 
that  we  should  take  over  all  the  power  business  of  the 
district,  and  not  confine  ourselves  to  a  comparatively 
few  short  hour,  low  loaded  factor  class  of  consum- 
ers. 

As  to  some  of  the  methods  of  attaining  this  desired 
end,  I  would  suggest: — - 

First. — Secure  the  services  of  a  good  operating  en- 
gineer for  the  work,  a  man,  if  possible,  who  has  been 
in  charge  of  a  central  station  plant,  and  one  who  can 
appreciate  quickly  the  points  involved  in  good  and 
poor  steam  engineering.  This  man  should  be  a  good 
salesman,  and,  with  one  or  more  assistants,  can  cover 
a  good  deal  of  ground  by  devoting  his  entire  atten- 
tion to  the  work. 

There  are  many  men  operating  the  smaller  plants 
who  are  admirably  adapted  for  the  work.  The  varied 
experiences  secured  by  such  men  in  operating  these 
plants,  with  the  numerous  difficulties  encountered  and 
overcome  every  day,  make  them  particularly  resource- 
ful and  valuable  for  the  work.  I  take  my  hat  off, 
every  time,  to  the  man  in  charge  of  the  average  small 
central  station  plant. 

Second — Canvass  of  District. — ^Have  your  power 
man  make  a  thorough  investigation  of  every  power- 
producing  plant  in  the  district,  no  matter  how  large 
or  small.  Keep  a  systematic  record  of  every  ease  along 
lines  suggested  in  a  plant  data  sheet.  A  thorough 
study  of  each  power  problem  should  be  made,  which, 

*  Paper  read  before  the  National  Electric  Light  Association,  Washington,  D. 
C,  June  7,  1907. 


supplemented  with  a  study  of  the  process  of  manu- 
facture, will  develop  business  that  at  first  sight  would 
be  deemed  impracticable  to  secure,  owing  to  steam  or 
fuel  conditions.  This  analysis  prepares  the  represen- 
tative to  meet  the  owner  or  manager,  in  a  measure, 
upon  his  own  ground,  and  having  a  close  approxima- 
tion to  the  total  costs  of  the  plant,  conditions  of  oper- 
ation and  load  factors,  puts  him  in  a  position  where 
he  can  talk  and  argue  most  effectively.  His  grasp  of 
the  situation  is  tremendously  increased.  These  records 
are  invaluable,  as  in  some  instances  it  is  not  possible 
to  close  a  prospect  until  he  has  a  breakdown,  and 
when  it  comes  all  the  data  are  instantly  available. 

Third — ^Secure  a  Large  Representative  Installation. 
- — The  first  large  customer  comes  hard.  After  the  ice 
is  broken,  others  have  more  confidence  in  your  propo- 
sition and  are  easier  to  handle.  It  will,  therefore,  be 
of  great  aid  to  secure  one  of  these  customers  to  whom 
you  can  send  and  take  prospects.  The  customer  should, 
if  possible,  be  one  of  the  leading  manufacturers. 
There  are  always  one  or  more  manufacturers  in  a  dis- 
trict who  are  naturally  the  leaders,  and  others  are 
very  apt  to  consider  whatever  they  do  the  proper 
thing.  Make  the  most  important  manufacturer  your 
friend  and  a  booster;  make  his  installation  a  model 
one,  and  you  will  find  his  aid  invaluable.  There  is 
nothing  so  effective  in  arousing  the  interest  and  de- 
sire of  a  prospect  as  having  him  examine  and  see  a 
large  installation  in  operation,  and  talk  with  the 
owner  or  manager  on  the  many  advantages  over  the 
old  steam  drive. 

Fourth — Trial  Demonstration.  —  We  frequently 
meet  prospects  who  are  dubious  as  to  the  advantages 
of  central  station  drive  in  their  particular  business  or 
conditions.  They  admit  it  is  good  for  their  neighbor, 
but  for  this  reason  or  that,  it  is  not  suitable  for  them. 
In  other  words,  they  are  from  Missouri  and  "need  to 
be  shown."  In  these  cases,  I  would  install  the  com- 
plete equipment  and  furnish  current  to  operate  for  60 
or  90  days'  trial.  Usually  they  will  agree  to  pay  a 
nominal  sum,  representing  their  acknowledged  costs 
for  the  service,  and  in  many  instances  will  further 
agree  to  provide  the  motor  foundations  and  belts.  Un- 
der these  conditions  the  expense  of  such  a  trial  is 
merely  nominal,  as  all  the  apparatus  can  be  removed 
and  used  elsewhere.  There  are  many  advantages  in 
such  a  trial. 

First :  The  organization  of  the  local  steam  plant  will 
deteriorate,  and  in  some  instances  vanish,  so  it  is  hard 
to  get  together  another  gang;  the  inertia  of  a  change 
has  been  overcome,  and  you  have  it  on  your  side  in 
finally  closing. 

Second :  It  demonstrates  much  better  than  you  can 
tell  the  advantages  of  close  speed  regulation,  with  its 
consequent  increase  in  output,  the  freedom  from 
plant  troubles  and  worries,  the  flexibility  and  cleanli- 
ness, and,  above  all,  gives  you  an  accurate  determina- 
tion of  the  actual  amount  of  power  required  to  drive 
the  plant  under  favorable  conditions. 

It  has  been  the  writer's  experience  that  fully  95 
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Fillh— MoUiuds  of  Selling.— Be  liberal  with  your 
prospects  in  regard  to  terms  of  payment  for  the  mo- 
tors In  many  instances  it  is  advisable  to  sell  upon 
tlie  installuieiit  plan  and  allow  one  or  two  years  to 
pay  for  the  installation.  The  small  manufacturer 
especially  needs  the  money  in  his  business  and  can- 
not afford  to  make  the  necessary  outlay  m  cash  tor 
the  proper  installation.  By  taking  a  lease  upon  the 
apparatus  and  insuring  it  against  fire,  you  are  pretty 
well  protected.  In  some  instances  it  may  be  neces- 
sary to  install  a  motor  free,  if  it  secures  a  particu- 
larly favorable  business.  The  rate  per  kilowatt  hour 
can  be  easily  increased  enough  to  cover  the  cost  of  the 
motor  In  other  words,  allow  nothing  to  stand  in  the 
way  in  the  line  of  a  reasonalAe  investment  m  secur- 
ing good  motor  business. 

Sixth-Rem.«niber  that  every  power  prospect,  espe- 
cially if  it  be  a  large  one,  mast  be  considered  largely 
as  an  individual  proposition.  You  cannot  make  a 
hard  and  fast  system  of  rates  which  will  apply  to 
all  cases.  Do  not  be  afraid  to  go  down  on  high  load 
factor  business,  simply  because  your  present  cost  with 
its  low  load  factor  is  higher  than  perhaps  you  will  be 
called  upon  to  quote.  I  would  suggest  dividing  your 
costs  up  into  readiness-to-serve  and  output  expense; 
dividing  the  connected  load  into  the  total  readiness- 
to-serve  expense,  and  the  output  expense  by  manu- 
l-,,tured  current.  This  will  give  an  indication  of  the 
vilue  of  high  load  factor  business  and -what  it  can  be 
sold  for.  Therefore,  do  not  be  afraid  to  go  down  on 
th(!  long  hour  business. 

Off-peak  Business. 
This  class  of  business  does  not  seem  to  have  been 
.iven'  the  consideration  it  deserves.    Many  stations 
believe  it  is  not  possible  to  secure  any  amount  of  this 
character  of  business.   If,  however,  every  power  pros- 
pect be  carefully  analyzed  and  working  hours  studied. 
It  will  astonish  you  to  find  how  much  business  can  be 
secured  on  this  basis.  Wherever  a  uianuta.-turer  works 
shifts  it  is  usually  possible    to    so  arrange  the 
hours  that  they  will  avoid  your  six  o'clock  overlap- 
ping i)eak.    The  proposition  requires  care  111  present- 
in./to  the  manufacturer,  for  at  first  thought  lie  will 
say  that  it  is  not  possible,  but  if  your  man  has  his 
'conditions  th..roughly  in  mind  (and  he  should  not 
talk  until  he  has)  he  can  in  many  instances  persuade 
11,c  prospect  to  shorten  the  noon  hour,  start  one-halt 
liour  earlier  in  the  morning  and  shut  down  early 
,.nnu-h  during  the  winter  months  to  avoid  the  ovei^- 
l,p  "For  instance,  flour  mills  can  easily  shut  down 
during  overlapping  peak  hours,  foundries  by  getting 
out  their  iron  somewhat  earlier,  and  many  others  are 
in  the  same  class.    Flat  rates  in  connection  witli  this 
off-peak  business  work  in  very  advantageously.  I 
un  aware  of  the  prejudice    of    all  central  stations 
against  flat  rates,  and  to  some  extent  I  share  this  for 
unlimited  flat  rate  lighting.    However,  I  do  not  be- 
lieve flat  rate  power  business  is  in  the  same  class.  The 
manufacturer  will  not  pay  for  labor  or  wear  and  tear 
upon  machines  simply  to  waste  current.    He  has  a 
clearly  defined  number  of  hours  to  operate,  a  certain 
maximum  production  to'  obtain  in  these  hours,  and  a 
definite  number  of  machines  to  operate.    A  flat  rate 
peak  load  contract  can  thus  be  easily  drawn  which 


will  cover  tlic  situation  fairly  well.  Say  nothing  about 
the  horse-power  required.  The  company  merely 
agrees  to  furnish  energy  in  sufficient  quantities  to 
drive  a  certain  number  of  carefully  described  ma- 
chines a  certain  number  of  hours  per  day.  The  con- 
tract is  very  u.seful  in  landing  certain  cla.s.scs  of  men 
and  business  which  could  not  be  otherwi.se  obtained. 

One  of  our  Western  plants  in  a  city  of  25,000  has 
now  a  day  load  of  1,500  kilowatts  and  has  upon  its 
circuits  over  90  per  cent,  of  the  total  power  business 
in  the  city,  the  only  exceptions  being  the  paper  mills. 
Another  plant,  in  a  city  of  30,000,  has  a  day  load  of 
],0()0  kilowatts  and  is  closing  down  plants  as  fast  as 
station  capacity  can  be  installed  to  take  care  of  it. 
Fully  50  per  cent,  of  the  power  contracts  in  both  these 
cities  contain  this  peak  load  clause. 

The  value  to  the  central  station  of  a  good,  heavy, 
long  hour  motor  load  cannot  be  over-estimated.  It 
furnishes  a  steady  income  for  every  month  of  the 
year.  The  amounts  received  per  customer  are  rela- 
tively large  and  difficulties  of  collection  very  small, 
customers,  the  most  influential  and  best  element  of  the 
city,  and  they  will  influence  public  opinion  in  your 
favor  and  largely  minimize  the  danger  of  mimicipal 
This  power  business  will  represent  a  satisfied  class  of 
ownership  agitation. 


OHIO  ELECTRIC  LIGHT  ASSOCIATION. 

The  13th  annual  convention  of  the  Oliio  Electric 
Light  As.sociation  will  be  held  at  Toledo,  O.,  Aug.  20th, 
21st  and  22nd,  1907,  with  headquarters  at  the  New 
Boody  Hotel.  The  subjects  of  papers  to  be  read  are 
as  follows:  "Factory  Lighting"  (two  papers);  "Ex- 
perience in  Operation  of  Luminous  Arcs"  (one 
paper)  ;  "Co-operative  Commercialism  in  the  Electri- 
cal Field"  (one  paper)  ;  "Best  Form  of  Power  for 
Stations  of  500  kw.  Capacity  or  Less"  (one  paper)  ; 
"Helps  to  a  Solicitor"  (three  papers)  ;  "Best  Ways 
to  Meet  Gas  and  Gasoline  Competition"  (five  papers). 
In  addition  there  will  be  reports  on  results  with  heat- 
ing devices;  high  efficiency  lighting  units-,  uniform 
accounting,  and  cost  determinations. 


IMPREGNATION  OF  POLES. 

William  L.  Hall,  chief  of  the  United  States  Forest 
Service,  says  that  while  the  work  of  impregnating 
poles  by  the  open  tank  or  brush  treatment  has  been 
too  recent  to  permit  the  decay  of  the  poles  in  any 
event,  he  is  nevertheless  prepared  to  say  without  hesi- 
tation that  the  increase  in  life  of  the  poles  will  be  more 
than  sufficient  to  repay  the  cost  of  treatment.  He 
adds:  "It  is  well  Icnown  that  a  thorough  impregna- 
tion with  a  good  grade  of  creosote  will  render  wood 
immune  to  decay  for  a  long  terra  of  years,  and  judg- 
ing from  the  condition  of  the  butts  of  the  poles  after 
treatment  by  the  open  tank  process  and  from  our 
knowledge  of  the  antiseptic  qualities  of  the  preserva- 
tive, there  can  be  little  doubt  as  to  the  securing  of  a 
decided  inbrease  in  life." 


The  contract  for  installing  an  electric  light  plant  at  Battle- 
ford,  Sask.,  has  been  awarded  to  the  James  Stewart  Company, 
of  Winnipeg,  selling  agents  for  the  Canadian  Westinghouse 
Company.  Arrangements  have  been  made  to  have  the  work 
cominei^ced  at  once. 
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BRIDGE  BUILDING  BY  ELECTRIC  POWER. 

In  the  construction  of  the  huge  bridge  across  the 
St.  Lawrence  river  at  Quebec  the  entire  work  of 
erecting  is  being  done  by  electric  power.  The  bridge 
is  being  built  for  the  Quebec  Bridge  Company,  and 
the  Phoenix  Bridge  Company,  of  Phoenixville,  Pa., 
is  doing  the  construction  work.  The  bridge  is  of  the 
cantilever  type  and  will  have  a  span  of  1,800  feet  in 
the  clear.  The  work  of  erecting  is  being  conducted 
from  the  shore  ends  without  the  use  of  any  false 
work,  one  side  being  first  extended  900  feet  out  from 
its  tower,  where  it  will  remain  perhaps  more  than  a 
year  seemingly  unsupported  until  the  other  side  is 
brought  out  to  meet  it. 

Two  steel  travellers  of  large  dimensions  are  doing 
the  work  of  placing  the  bridge  members  in  place. 
Each  traveller  is  equipped  with  two  Lidgerwood  elec- 
tric hoists  of  the  most  powerful  type  ever  made.  One 
traveller  rests  upon  the  bridge  deck  and  extends  over 
the  end  of  the  cantilever,  being  moved  forward  as  fast 
as  the  parts  it  handles  are  put  in  place. 

The  other  traveller  is  the  more  interesting.  It  is 
suspended  between  the  bridge  deck,  with  its  upright 


Electric  Lidgerwood  Hoists,  Used  in  the  Construction  of 
THE  Bridge  of  the  Quebec   Bridge  &  Railway  Company 
Across  the  St.  Lawrence  River,  Near  Quebec. 

parts  rising  more  than  300  feet  high  above  the 
grovind  so  as  to  pass  on  either  side  and  above  tlie 
tops  of  the  towers  of  the  bridge,  each  of  which  is  300 
feet  high. 

The  accompanying  illustration  shows  the  deck  of 
this  traveller  and  the  two  electric  hoists  with  which 
it  is  equipped.  Each  of  these  hoists  has  drums  40 
inches  in  diameter  and  50  inches  on  the  face  and  is 
capable  of  lifting  20,000  pounds  on  a  single  line.  They 
have  handled  single  bridge  parts  weighing  110  tons. 
The  hoists  are  equipped  with  direct  current  motors  of 
150  horse-power  each  and  are  operated  with  220  volts. 

Besides  the  four  big  hoists  for  the  travellers  there 
are  a  dozen  or  more  smaller  electric  hoists  used  in 
connection  with  the  work. 


NEW  WESTERN  BRANCH. 

The  Sunbeam  Incandescent  Lamp  Company  of  Can- 
ada have  established  a  branch  office  at  251  Notre  Dame 
street,  Winnipeg,  where  they  will  carry  in  stock  a  full 
line  of  their  well-known  lamps  to  supply  their  West- 
ern trade. 


POINTERS  FOR  CENTRAL  STATION 
MANAGERS 

Stickers  on  Bill's. 

Several  electric  lighting  companies  throughout  the 
country  are  working  a  very  effective  plan  in  connec- 
tion with  their  monthly  statements  to  customers. 

Each  time  bills  are  sent  out  a  small  sticker  is  pre- 
pared, drawing  attention  to  some  particular  point 
which  the  company  thinks  it  well  to  emphasize  to  the 
public. 

These  stickers  are  attached  to  the  bills  when  they 
are  sent  out  and  prove  to  be  a  very  clever  supplement- 
ary means  of  getting  new  business. 

One  month  it  will  be  a  sticker  drawing  attention 
to  electric  fans  and  the  various  uses  to  which  they 
may  be  put. 

The  next  month  electric  irons  will  be  emphasized. 

The  next  month  chafing  dishes,  etc. 

This  works  out  very  cleverly,  as  customers  who  are 
usnig  current  only  for  light  read  these  notices  when 
bills  are  received  and  cannot  fail  to  become  interested 
sooner  or  later,  in  some  of  the  other  propositions 
which  the  company  has  to  offer. 

/  Complaints. 
Some  trifling  complaint  from  an  illogical  woman 
seems  like  "small  potatoes"  to  the  central  station  man 
with  a  big  plant  on  his  mind  to  bother  him  every 
minute.  . 

But  it's  awfully  important  that  such  complaints 
are  tactfully  handled. 

If  your  clerks  have  got  into  the  habit  of  snubbing 
customers  who  have  grievances  it  will,  sooner  or  later, 
react  to  your  disadvantage. 

Remember  the  big,  foolish  public  is  foolish— but 
it's  also  big. 

It  may  be  tiresome  to  dish  up  a  hundred  times  a 
week  the  same  old  explanations,  the  same  old  argu- 
ments, but— it's  important— it's  necessary  that  this 
should  be  done  courteously,  tactfully,  and  patiently. 

You  can't  lose  any  business  by  treating  customers 
well. 

There  is  a  tendency  on  the  part  of  some  central 
station  managers  who  have  no  particular  competition 
to  cope  with,  to  feel  that  they  are  at  liberty  to  main- 
tain a  somewhat  independent  (and  sometimes  arro- 
gant) attitude  towards  the  public  at  large. 

But— it  doesn't  pay  in  the  long  run.  There  is  ever 
the  great  to-morrow. 


One  of  the  unsolved  mysteries  of  this  world  lies  in 
the  fact  that  the  public  seem  to  expect  that  its  rela- 
tions (social  or  business)  with  electric  central  stations 
will  be  anything  other  than  of  a  seraphic  nature. 

And — the  exception  only  proves  the  rule. 

Why  this  is,  is  beyond  human  ken  to  fathom. 

Whose  fault  it  is,  doesn't  matter  much. 

The  remedy's  the  thing ;  and  the  public  isn't  likely 
to  bother  its  head  over  the  remedy. 

So  the  cure  lies  with  the  central  station,  if  cure  is 
to  be  had.— "The  Booster." 


The  Southwestern  Traction  Company  have  practically  com- 
pleted their  road  from  London  to  Port  Stanley. 

Steps  have  been  taken  to  establish  a  municipal  telephone 
system  in  the  municipality  of  "Whitewater,  Man. 
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EXPERIMEINTS  WITH  CONCRETE 
TELEGRAPH  POLES. 

In  a  paper  under  the  above  title  read  before  the 
convention  of  the  Association  of  Railway  Telegraph 
Superintendents,  at  Atlantic  City,  June  19-20,  Mr. 
G.  A.  Cellar,  superintendent  of  telegraph  of  the  Penn- 
sylvania lines  west  of  Pittsburg,  gave  an  aceount  of 
some  investigations  made  into  the  subject  of  preserva- 
tives for  telegraph  poles.  The  treatment  of  the  entire 
[)ole  was  too  expensive  in  proportion  to  the  benefit 
thus  derived,  so  it  was  decided  to  apply  the  preserva- 
tive only  to  that  portion  of  the  pole  extending  1  1-2 
to  2  feet  on  either  side  of  the  ground  and  air  line. 
That  the  result  justified  the  expense  is  borne  out  by 
the  present  condition  of  the  poles  so  treated.  Mr. 
Henry  Grinnell,  Assistant  Forest  Inspector  of  the  De- 
j)artment  of  Agriculture,  in  a  report  of  experiments 
of  this  character,  concludes  that  the  application  of 
preservatives  to  poles  by  means  of  brushes  is  so  cheap 
that  the  cost  is  balanced  by  an  increase  of  eight 
months  in  the  life  of  the  pole.  As  to  steel  poles,  they 
are  no  more  durable  than  the  long-lived  woods  unless 
properly  protected  by  preservatives.  The  inside  as 
well  as  the  outside  of  a  steel  pole  open  to  the  air 
should  be  accessible  for  the  purpose  of  inspection  and 
re-application  of  preservatives.  In  the  author's  ex- 
perience, the  preservation  of  steel  imbedded  in  pro- 
perly constructed  concrete  is  perfect,  and  a  telegraph 
j)()h'  made  of  reinforced  concrete  has  a  life  that  is 
practically  unlimited. 

Mr.  Cellar  then  gave  the  results  of  experiments 
made  by  the  Pennsylvannia  lines  west  of  Pittsburg 
with  concrete  poles.  These  results,  how^ever,  are  not 
presented  as  final,  but  rather  more  in  the  nature  of  a 
report  on  progress.  Two  hollow  poles  were  made  and 
tested,  the  object  of  this  form  of  construction  being 
to  secure  requisite  strength  with  the  mininuim  weight. 
One  of  the  patterns  was  square  in  section,  with  the 
corners  chamfered  oft";  the  other,  octagonal  in  section, 
and  the  hollow  space  extending  from  the  base  for 
about  two-thirds  of  the  length  of  the  pole,  the  upper 
third  being  solid,  and  the  walls  of  the  lower  two-thirds 
being  from  1  3-4  inches  to  3  inches  thick.  These  poles 
weighed  approximately  3,500  pounds,  and  were  cal- 
culated to  withstand  any  stress  in  any  direction  that 
could  possibly  be  imposed  upon  them  l)y  a  line  of  50 
wires,  each  wire  coated  with  suf?icient  ice  to  make  it 
1  inch  in  diameter.  The  tests  were  made  in  connec- 
tion with  two  carefully-selected  cedar  poles  of  the 
same  length  (30  feet),  and  all  were  set  in  concrete, 
the  bases  being  3  feet  by  3  feet  by  5  feet  deep. 

Just  within  the  outer  surface,  the  walls  of  the  con- 
crete poles  were  reinforced  with  iron  rods,  which  con- 
sisted of  four  3-4  inch  roiuid  bars,  each  24  feet  long, 
and  four  5-8  inch  round  bars  of  the  same  length.  The 
poles  were  8  inches  in  diameter  at  the  top  and  13 
inches  at  the  base,  having  a  taper  of  1  inch  in  5  feet. 
(Jalvanized  iron  steps  were  screwed  into  wooden  blocks 
moulded  into  the  concrete  and  holes  were  left  for 
through  bolts  for  supporting  the  cross  arms.  Tlu^ 
cross  arm  braces  were  attached  to  the  arms  by  through 
bolts  in  the  same  manner  and  fastened  to  the  poles 
with  ordinary  lag  bolts  driven  into  wooden  plugs 
whieli  were  placed  in  the  eonci'ete  at  the  pr-oper  places. 
After  standing  long  eiiougli  to  |terniit  tlie  cement  to 


heci.rrie  solid,  the  four  poles  were  tested  in  turn  for 
ultimate  deflection.  The  results  of  the  tests  are  a.s 
follows : 

Octagonal  concrete  pole,  3,030  pounds  pull  at  top, 
11  3-4  inches  deflection  at  top,  cracked  in  two  places. 

Octagonal  concrete  pole,  3,430  pounds  pull  at  top, 
14  1-4  inches  deflection  at  top,  two  other  cracks. 

Octagonal  concrete  pole,  3,210  pounds  pull  at  top, 
18  inches  deflection  at  top,  one  more  crack. 

Octagonal  concrete  pole,  3,150  pounds  pull  at  top, 
25  1-2  inches  deflection  at  top,  broke  at  ground  level. 

Square  concrete  pole,  3,430  pounds  pull  at  top. 

34  1-2  inches  deflection  at  top,  one  crack. 

Square  concrete  pole,  3.690  pounds  pull  at  top,  .39 
inches  deflection  at  top,  three  more  cracks — pole 
crashed  crack  at  ground  level. 

White  cedar  No.  1  pole,  2,530  pounds  pull  at  top, 
47  inches  deflection  at  top,  pole  broke. 

White  cedar  No.  2  pole,  2,870  pounds  pull  at  top, 

35  inches  deffection  at  top,  one  crack. 

White  cedar  No.  2  pole,  3.494  pounds  pull  at  top, 
66  inches  deflection  at  toj).  pole  broke. 

After  the  cement  poles  had  been  broken,  the  rein- 
forcement so  held  them  that  it  required  almost  the 
breaking  pres,sure  to  further  deflect  them  from  their 
slightly  inclined  position.  The  wooden  poles  under 
strain  presented  the  form  of  an  arch  before  break- 
ing, and  when  they  gave  way  were  fractured  com- 
pletely ;  but  the.se  features  were  lacking  in  the  cement 
poles,  which  were  very  firm  and  did  not  give  until 
they  began  to  crush  at  the  ground  line. 

The  argument  has  been  advanced  that  the  rein- 
forced cement  pole  woidd  be  very  liable  to  damage  or 
disruption  by  shock,  but  the  fact  that  concrete  piles, 
both  of  hollow  and  solid  designs,  are  driven  by  pile- 
drivers,  and  especially  with  the  knowledge  of  the  ex- 
periments at  Rochester,  which  showed  that  the  poles, 
even  after  they  had  been  fractured  at  the  surface  of 
the  foundations,  required  an  extremely  heavy  pres- 
sure to  produce  further  deflection  from  the  positions 
at  the  time  of  fractures — in  other  words,  that  they 
were  almost  as  stiff  as  when  they  stood  upright,  and 
continued  to  be  so  throughout  the  entire  test — the 
author  felt  that  any  alarm  at  the  prospect  of  damage 
by  collision  between  the  pole  and  anything  less  than 
a  movable  object  that  would  destroy  any  pole  of 
natural  or  manufactured  composition  is  unfounded. 

As  to  the  insulating  qualities  of  the  concrete  pole, 
the  author  stated  that  they  were  superior  to  those  of 
any  other  pole  manufactured  in  this  country. 

Continuing  experiments  already  made,  the  company 
will  soon  set  some  steel  poles,  with  just  enough  con- 
crete to  serve  as  a  preservative,  and  other  steel  poles 
covered  with  a  cement  paint.  The  concrete  poles 
used  in  the  above  tests  were  made  and  tested  in  the 
yards  of  Robert  A.  Cumniiugs.  at  Rochester.  Pa. 


In  spite  of  many  difficulties,  the  Stave  Lake  Power  Company 
are  making  good  progress  with  their  power  development  works 
on  the  Stave  River,  nrar  New  Westminster,  B.C.  About  200 
men  are  now  employed,  and  it  is  e.\pected  that  they  will  be 
ready  to  deliver  power  within  a  year. 

Gas  generated  in  a  producer,  without  the  use  of  steam,  has 
a  thermal  value  of  about  70  British  therm.il  units  per  cubic 
toot.  By  using  .steam  with  the  air  adiuitfed  to  the  fire,  the 
producer  gas  generated  will  imniediiifely  ha\e  a  thermal  \alue 
of  from  135  to  140  British  thermal  units  per  cubic  foot. 
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USE  OF  WATER  POWER. 

In  the  Equity  Court  at  Bathurst,  N.B.,  on  July  22nd,  before 
Judge  Barker,  the  ease  of  Alderman  C.  Brown  versus  the 
Bathurst  Electric  &  Water  Power  Company  was  opened.  The 
points  in  dispute  are  of  considerable  interest  to  mill  owners 
using  water  power  on  the  rivers  of  the  province,  as  the  plain- 
tiff claims  that  by  the  establishment  of  an  electric  lighting 
plant  run  by  turbines  some  distance  above  his  mill,  he  is  to  a 
groat  extent  deprived  of  water  and  unable  to  continue  his 
business.  The  plaintiff  o,wns  a  grist  mill  and  a  carding  mill  on 
the  Tetagouehe  Eiver,  which  have  been  in  operation  for  forty 
years.  In  his  claim  he  contends  that  the  defendant  company 
constructed  a  dam  across  the  river  in  1904  and  started  to 
opei-ate  machinery  at  a  point  nearer  his  mill  than  was  provided 
for  in  the  act  of  incorporation,  and  that  the  plans  have  never 
been  approved  by  the  Lieutenant-Governor-in-Couneil.  He 
alleges  that  the  gates  connected  with  the  dam  are  kept  shut 
for  long  spaces  of  time  and  that  he  has  been  injured  in  his 
business  by  want  of  water.  The  machinery  is  only  run  at  night 
and  the  plaintiff  claims  that  the  sluice  is  always  closed  in  the 
day  time  to  enable  the  water  to  be  stored  to  operate  the  tur- 
bines. 

There  is  also  a  complaint  that  while  the  Tetagouehe  was 
formerly  a  salmon  river  the  defendants  have  neglected  to  jjro- 
vide  a  fish  way,  and  that  the  value  of  the  plaintiff's  salmon 
pool  is  destroyed.  On  these  various  counts  the  court  is  asked 
to  award  damages  and  restrain  the  defendants  from  operating 
the  dam. 

The  defendant  company  deny  that  they  store  the  water  by 
their  dam  to  the  injury  of  the  plaintiff,  or  that  they  are  mak- 
ing an  unreasonable  use  of  the  stream. 


Mr.  John  S.  Fielding,  C.E.,  of  Toronto,  has  prepared  plans 
for  a  power  development  at  Middle  Falls,  on  the  Trent  Eiver, 
for  the  Town  of  Campbellford,  Ont.  Tenders  for  rock-cutting, 
concrete  work,  turbines,  generators  and  about  two  and  one- 
quarter  miles  of  transmission  line  will  be  received  by  the  Mayor 
of  the  town  up  to  August  15th. 

The  Bell  Telephone  Company  have  purchased  property  at  the 
corner  of  St.  .Joseph  boulevard  and  Oadieux  street,  Montreal, 
on  which  they  will  build  a  large  new  north  end  exchange,  at  an 
approximate  cost  of  $250,000. 


Mr.  George  Leighton,  of  Harriston,  Ont.,  is  offering  his  s&n 
mill  and  electric  light  plant  for  sale. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 
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An  Electrical  Engineer,  experienced  in  the  design  ot 
Alternating  Current  Motors,  for  a  position  in  the 
Engineering  Department  ot  a  large  American  Manu- 
facturing Company.  Must  be  a  man  having  several 
years'  actual  experience,  regarding  which  give  full 
particulars.  Give  references  and  salary  desired. 
Apply  Box  79,  Canadian  Electrical  Neavs, 
Toronto. 


POSITION  WANTED 

Electrician  and  Engineer  of  twelve  years  experi- 
ence wishes  position  as  travelling  salesman  for 
electrical  machinery,  engine  supplies  or  oils.  Well 
acquainted  with  trade  in  Western  Ontario.  Techni- 
cal education.  References.  Apply  Box  77,  Canadian 
Electrical  News,  Toronto. 
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We  manuf  icture  TELEPHONES  for  all  kinds  of  service. 
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DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 
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SPARKS. 

The  Bell  Telephone  Company  have  practically  completed  the 
installation  of  a  now  Bwitchboard  in  their  exchange  at  Calgary, 
Alta. 

The  ratepayers  of  Chatham,  Ont.,  will  shortly  vote  on  a  by- 
law to  raiae  $15,000  for  the  extension  of  the  electric  light 
plant. 

The  name  of  the  Maple  Leaf  Automobile  &  Electrical  Manu- 
facturing Company  has  been  changed  to  the  Gait  Electrical 
Manufacturing  Company,  Limited. 

Mr.  John  Davidson  has  purchased  the  electric  plant  at  Mill- 
brook,  Ont.  He  has  secured  exemption  from  taxation  and  the 
contract  of  lighting  the  town  at  $700  per  year. 

The  Stark  Electrical  Systems,  Limited,  of  Toronto,  have 
commenced  work  on  their  new  lightning  contract  at  St.  Cathar- 
ines, Ont.  The  power  will  be  obtained  from  the  Ontario  Power 
Company. 

It  is  announced  that  the  Western  Counties  Electric  Company 
will  erect  a  new  building  in  Brantford,  to  contain  the  oflSces 
of  the  company  and  a  sub-station  for  transforming  the  cur- 
rent from  DeCew  Falls. 

The  City  of  Winnipeg  recently  accepted  the  following  ten- 
ders for  the  supply  of  arc  lighting  apparatus:  Canadian  Gen- 
eral Electric  Company,  for  three  50  light  C.  C.  transformers 
and  panels;  also  twelve  lightning  arresters,  at  $2,810,  Packard 
Electric  Company,  for  100  arc  lamps  and  cut-outs,  at  $2,700. 

The  Civic  Electric  Commission  of  Ottawa  have  purchased  a 
750  horse-power  generator  to  be  installed  at  the  waterworks 
as  a  temporary  source  of  supply  to  the  municipal  electric 
plant.  The  purchase  was  made  from  Eossiter,  McGovern  & 
Company,  of  New  York. 

The  American  Street  Lamp  &  Supply  Company,  a  corpora- 
tion incorporated  under  the  laws  of  the  State  of  Delaware,  has 
been  authorized  to  carry  on  business  in  the  province  of  On- 
tario, with  a  capital  of  $40,000.  Mr.  S.  C.  Smoke,  of  Toronto, 
has  been  appointed  attorney. 


I  ho  Fire,  Light  and  Power  Committee  of  the  City  of  R'gina 
have  reduced  the  price  of  "electric  light  from  12  cents  per  kw. 
hour  to  9  cents  for  all  accounts  up  to  $100  per  month,  and  8 
cents  for  all  accounts  over  that  amount. 

The  annual  meeting  of  the  shareholders  of  the  Canadian 
Electric  Light  Company  took  place  at  Quebec  last  month.  The 
net  profits  for  the  past  year  were  shown  to  have  been  $21,- 
091.24,  while  in  addition  $.3,402.64  was  spent  for  betterments, 
and  $1,197.59  was  appropriated  to  depreciation  on  transform- 
ers, meters  and  instruments.  The  amount  earned  on  the  com- 
mon stock  was  about  10  per  cent.  Directors  were  elected  as  fol- 
lows: President,  Hon.  L.  P.  Pelletier;  vice-presidents,  Messrs. 
Rod,  Audette  and  H.  M.  Price;  directors,  Messrs,  Chas.  King, 
W.  A.  Marsh,  Etienne  Dussault,  Jos.  Gosselin,  Geo.  Demerg 
and  John  TJitchio. 
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SPARKS. 

One  of  the  signs  of  western  progress  is  the  building  of  the 
new  abattoir  at  Vancouver  of  P.  Burns  &  Company.  This  is 
said  to  be  the  finest  abattoir  on  the  Pacific  coast,  and  is  up- 
to-date  in  every  respect.  It  is  operated  entirely  by  electricity 
upon  individual  drive  principles.  There  is  installed  at  present 
two  30  horse-power,  two  10  horse-power  and  two  5  horse-power 
900  revolutions  per  minute  induction  motors  of  the  AUis- 
Chalmers-Bullock  manufacture,  and  it  is  anticipated  that  this 
installation  will  be  shortly  increased. 

The  Sydney  &  Glace  Bay  Railway  Company,  operating  the 
interurban  railway  between  Sydney  and  Glace  Bay  and  around 
the  various  colliery  towns  of  the  Dominion  Coal  Company,  have 
decided  to  locate  their  central  power  station  and  car  barns  in 
Glace  Bay. 

The  Canadian  Pacific  Sulphite  Paper  Company  propose  con- 
structing pulp  and  paper  mills  at  Swanson  Bay,  B.C.  The 
contract  for  the  excavation  and  concrete  work  on  the  pulp  mill 
has  been  given  to  the  British  Columbia  General  Contract  Com- 
pany, of  Vancouver,  and  that  for  the  power  dam,  pipe  line  and 
electric  plant  to  Elliott  &  McCallum,  also  of  Vancouver.  The 
dam  will  furnish  a  head  of  120  feet  of  water,  and  for  the 
iniitial  installation  there  will  be  three  Pelton  waterwheels. 

The  announcement  is  made  that  work  on  the  new  electric 
railway  from  New  Westminster  to  Eburne,  is  to  be  commenced 
immediately,  the  contract  having  been  awarded  to  Mr.  J.  B. 
Bright.  This  road  is  being  built  by  the  Canadian  Pacific  Eail- 
way  for  the  use  of  the  British  Columbia  Electric  Eailway  Com- 


pany, and  will  run  for  nearly  ten  miles  along  the  banks  of 
the  north  arm  and  within  a  short  distance  of  the  river  road. 

The  Hydro-Electric  Power  Commission  have  sent  out  a 
fourth  surveying  party,  which  will  take  up  the  work  of  locat- 
ing the  transmission  line  from  Hamilton  to  Guelph,  Berlin,  St. 
Mary's  and  Stratford.  The  survey  of  the  line  to  Woodstock 
has  been  completed. 

The  town  of  Morden,  Man.,  is  to  have  a  municipal  electric 
plant.  The  Rqbb  Engineering  Company,  of  Amherst,  N.S., 
will  supply  the  steam  plant  at  $4,216,  and  Allis-Chalmers- 
Bullock,  Limited,  of  Montreal,   the  electrical  plant  at  $9,125. 

As  evidence  of  our  gi  owing  trade  with  the  Orient,  we  would 
cite  the  recent  starting  of  the  Vancouver  Milling  &  Grain  Com- 
pany's new  elevator  and  flour  mUl.  This  flour  mill  is  up-to- 
date  in  every  respect  and  the  entire  Outfit  is  operated  by  elec- 
tricity, the  motor  power  being  obtained  from  a  100  horse-power 
and  50  horse-power  Allis-Chalmers-BuUock  induction  motor. 

The  Northumberland  &  Durham  Power  Company  are  con- 
sidering the  question  of  transmitting  power  to  Kingston.  The 
point  of  development  will  be  Healey  Falls.  Messrs.  Connor, 
Clarke  &  Monds,  consulting  engineers,  of  Toronto,  are  making 
a  report  on  the  project.  The  managing  director  of  the  North- 
umberland &  Durham  Power  Company  is  Mr.  J.  A.  Culver- 
well. 

The  electric  plant  at  Moose  Jaw,  Sask.,  is  at  present  equip- 
ped with  three  boilers  having  a  total  capacity  of  450  horse- 
power. These  have  been  found  inadequate,  and  the  question  of 
installing  additional  boilet  capacity  is  now  under  consideration. 


General  Electric  Co.  of  Sweden 


Mtt-nufacturers  of 


Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  BIdg.,  TORONTO 


\     GQLD'E  CORLISS  ENGINES  | 

J  -  :i  ■. n-^iT-JRl     Vertical  and  Horizontal, 
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Simple,  Tandem  Compound 
and  Cross  Compound 

SPECIAL  FEATURES: 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,   CLOSE  REGULATION,  ETC. 


21  and  42  x  30  Vertical  Compound   Qoldle  Corliss  Engine 


TI16  GOLDIE  &  MgGULLOGH 

GO.,  Limited 

GALT      -      ONTARIO  CANADA 

Western  Branch  : 

248  McDERMOTT  AVE.,  WINNIPEG,  MAN. 

Quebec  Agents:  ROSS  a  GREGG,  Montreal,  Que. 
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WANTED 

SITUATION  AS  MANAGER  OR 
ASSISTANT  MANAGER. 

f  electric  lifrlit,  power  or  street  railway  company, 
■■ales  department  ot  manulacttiring  concern,  or  with 
consulting  engineer.  Experienced.  Correspondence 
tolicited.  Apply  Hox  «o,  Canapian  Ei-ECTRICAI. 
Nfws.  Toronto. 


MANAGER 

Wanted,  to  ciirrcspi^nil  with  t>wners  or  directors 
rei|uiring  a  mana^jer  for  electric  liffht  and  power 
plant  or  comhined  electric  and  gas  plant.  Advertiser 
lias  been  employed  in  the  commercial  engineerinf; 
departments  of  one  of  the  large  American  m.mu- 
f.ictiirers.  I  las  also  been  5  years  as  chief  engineer 
and  6  vears  as  manager  of  lighting  plants,  having 
during  that  lime  reorganized  non-paying  plants, 
nl.icing  same  on  a  dividend  paying  basis.  Associate 
Member  American  Institute  Electrical  Engineers. 
Address  Hos  Hf.  El  Ki  i  Kic  Ai  News.  Toronto. 


Victoria 

Dm 

Baueru 


HIGHEST 

AMPERAGE 

LONGEST 

LIFE 

A  trial  will 

convince  you. 


THE  CANADA  BATTERY  CO. 
Berlin.  Ont. 


NO.  6  TS^^' 

Lone  I-''* 


$2     FOR  THIS  SMALL  StlM  TRK  $2 

MANUFACTURER SUPPLY  iRCHANI 

may  keep  posted  00  new  openiogs 
(or  trade. 

Vll  CANADIAN  CONTRACT  RECORD 

report*  weekly  all  projected  building  and  ofher 
constructton  works  throughout  Caimda  as  well 
aA  Dew  bu8lue«8  enterprlsei. 


Send  jour  name  and  address  with  |2  for 
a  year's  subscription  to 

GaDadian  Contract  Record 

Toronto,  Montreal,  Winnipeg,  and 
^2  Vancouver  $2 


K>  I  A1.1.ISHK1> 

til^^  AOSTR  EEX'S 

C-ipital  and  Surlpus,  $1,500,000. 
Offlr-s  Throughout  the  Oivtlimed 
World 
Executive  Offices  ; 
Moi.  346  and  348  Broadway,  New  York  Citt.U.S.A. 

THK  BRADSTREET  COMPANY  gathers  infor- 
cnaiion  that  reflects  the  financial  condition  and  the  con- 
irojling  circunwiiances  of  every  seeker  of  mercantile 
orvdit.  Its  business  may  be  defined  as  of  the  metcbants, 
V  the  merchants,  for  the  merchants.  In  procuring, 
verifyinR  and  promuleatin^  inforniatron,  no  efiort  is 
^red.and  no  reasonable  expense  considered  too^eat, 
that  the  results  may  justify  Us  claim  as  an  authority  on 
all  oiatters  atTocting  commercial  affairs  and  mercantile 
aredit  Its  offices  and  connections  have  been  steadily 
•xtended,  and  it  furnishes  information  concerning  mer- 
cantile persons  ihrt>ughout  the  civilized  world. 

Subsa-ipti<ins  are  based  on  the  service  furnished,  and 
u-e  available  only  by  reputable  wholesale,  jobbing  and 
uvun^clurifis  concerns,  and  by  responsible  and  worthy 
armncial,  judiciary  and  busine-ss corporations.  Specific 
terms  m«y  be  obtained  by  addreashl^  the  companv  ot 
»nv  of  its  ofBces.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
OvriCKS  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
Undon  Ont.;  Montreal,  ^H*  '  Ottawa,  Ont.;  Quebec. 
Qae.;   3t.  John,  N.  B.     Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man.;  Cmlfcmry  Alt«. 

THOS.  C.  IRVING, 
Oca.  Man.  Wmmth  Caaad*,  Toroolo 


T«[  FlMi  EiiSIi  GIMCIIi  Gl 

E 


Uim  TED 


lectrical  Machinery.  Fixtures  and  Supplies 
Interior  Wiring,  Telephones,  Underground 
Conduits  and  Transmission  Lines. 


Branch  Slnr» 
39  ColborneSt.,  BRANTFORD. 


Room  105  Stair  Building,  TnTniilin 
Phor.'  Main  411V  la  3  Bay  Street,  lUl.UIIIU 


WESTWARD  THE  STAB  OF 
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q)o<o 


wow 
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EMPIRE  LEADS  THE  WAY 

if  you  want  Western  Business  ? 
If  you  want  a  Western  Representa- 
tive ? 

If  vou  want  some  of  the  North- 
west Trade  ? — 

Write   to  the 

Western  Canada  Contractor 
&  Builders  Gazette 


for  full  particulars 

720   Union  Bank,  WINNIPEG. 


0^0(0 


Robb  Power  Plants 


VVe  design  and  contract  lor  steam  power  plants  ai  d  maintain  an  ex- 
perienced and  thoroughly  practical  engineering  staff  that 
is  at  the  service  of  our  customers. 


CORLISS  ENGINES  ROBB-aiUMFORD  BOILERS 

HIGH  SPEED  VERTICAL  ENGINES  RETURN  TUBULAR  BOILERS 
MEDIUM  SPEED  HORIZONTAL  ENGINES       WATER  TUBE  BOILERS 


ROBB  ENGINEERING  CO.,  Ltd. 

AMHER.ST,  N.S. 


rusTDir'T  f  5  20  Ossl^tfton  Av«nu«.  Toronto.  WILLIAM  McKAY,  MAna<«r. 
XLVw^r  T»IepKorve  Building.  MonfreAl,  WATSON  JACK.  MjraA<«r. 

Otr  (^3,5    CacUon  Street.  Wlrinlpe«.  J  F.  PORTER.  M»nft«er. 
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Consulting  Electrical  Engineers 


 CHARLES  BRANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Wght,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

L,ong  Distance  Telephone  Main  3*56. 
Cable  Address  :  Brandeis- Montreal. 

W.  U.  Code,  Univ-Edition. 
61-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

CoNSULTiNe  Electrical  Encineer 

has  removed  to 

1003  Traders  Bank  Building 

TORONTO,  ONT. 

I,ong  Distance  Phones  |  "       "ain  1482 

Residence  -  North 

Edward  B.  Merrill 

B.A.,  B.A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
TORONTO  AND  WINNIPEG 
Uong  Distance  Telephones 


R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
NEW  YORK  LIFE  BLDG..  MONTREAL 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadian  Society  Civil  Eng^inecrs. 
Member  American  Society  Civil  Eng^ineers. 
Assoc.  M.  Institution  Civi'l  Eng'rs.  (Lcmdon). 
Asstic.  American  Inst.  Electrical  Engineers. 

HYDRO.ELECTRIC  ENGINEER 

ifooms  I004-S  Truiiist  ti  Ji  nk  Jt  dff. 
Telephone  Main  7396  TitliO  M  O 


GUY  M.  GEST 
ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway, 

NEW  YORK 


Union  Trust  BIdg  , 

CINCINNATI,  O. 


P.  E.  MARCHAND  &  CO. 

Klectrical  Contractors 

Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  and  aa  St.John  Sta.,Mentr«al 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  Artutrations. 


WESTON 


I  GO. 


Main  Office  and  Works,  Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

I<ondon  Branch  :  Audrey  House,  £ly  Place,  Holborn. 

Paris  Branch  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


^    .     i>       V.        1  Pof'able  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

Weston  Poi^We  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — lor  Bridee  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy 

Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


ftmerican  Glrcular 

Loom  Gompanu's 


FLEXIBLE  60NDUIT 


MONTREAL  ELECTRIC  COMPANY.  AGENTS. 

The  original  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal   £lectric  Company, 


354  St.  Ja.mes 
Street. 


Montreal 


Instant  shipment  made 


Large  stock  of  all  sizes  always  on  hand. 


THE  1906  EDITION  NOW  READY 

S5ANDARD  WIRING 

fOR  EUECTRIC  blGHT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  ot  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools, 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$L00  Each 


Address  orders  to  Ginadian  Electrical  News,  Toronto,  Gwi. 
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The  Brilliant  Lamp 


Just  as  gooJ  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  18  years  ex- 
perience as  the  cnly  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 

lamp    if  we    wanted    to.  OUR 

KNOW    HOW    includes  many 

wrinkles  of  our  own  -  that  means 
a  good  lamp. 


ONTARIO  LANTERN  &  LAMP 

CO.,  LlAMTED 

HAMILTON      '  CANADA 


The  McEWEN 


HIGH  SPEED 

AUTOMATIC 


In  Simple  and  Compound  Units 


Unexcelled 
for 

Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 

WRITE  FOR  LATEST  BULLETIN  AND  PRICES. 


Waterous  Eng^ine  Works  Co. 

BRANTFORD,  CANADA 


August,  1907 
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TELEPHONE  INSTRUMENTS 


FOR 


RURAL  PARTY  LINES 


THE  No.  501  Subscriber's  Station  is  an  Instrument  that  has  been  designed 
to  meet  the  demands  of  Rural  Party  Line  Service.    It  is 

equipped  with  a  powerful  five  bar  generator  which  will  ring,  under  favor- 
able conditions,  thirty  or  more  bells  on  a  single  line.  If  you  are  interested 
write  us  for  prices  and  instructions  for  organizing  Telephone  companies  and 
constructing  the  lines. 

We  are  the  only  manufacturers  in  Canada  who  can  supply  you  with 
anything  or  everything  for  a  telephone  system. 


THE  NORTHERN  ELECTRIC  &  MANFC.  CO.,  Limited 

181  Bannatyne  St ,  WINNIPEG.    Cor.  Notre  Dame  &  Guy  Sts.,  MONTREAL. 


Second  Edition,  Revised  and  Enlarged 


Price  $1.00,  Postage  Prepaid 


"The  How  and  Why  of  Electpicity 

By  Charles  Tripler  Child 
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THE  HOWANDWHY 
OF  ELECTRICITY^ 

RvGMARtESTRIPLERCHILD 


\A/HILE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  ■  The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  may  be  benefitted  and  entertained  by  this 
book. 

CONTENTS. 

CHAPTER 

Preface 
I  The  Electric  Current 
II  The  Electric  Battery 

III  The  Effects  of  Electric  Flow  in  the 
Circuit — Heat  and  Chemical  Action 

IV  The  Effects  of  Electric  Flow  Outside  the 
Circuit— Magnetism  and  Induction— 
The  Electrical  Units 

V  Electromagnets— The  Telegraph 
VI  Electric  Sigualintr  Apparatus 
VII  The   Relation  Between  Magnets  and 

Electric  Currents 
VIII  Induction  and  Reactive  Coils 
IX  The  Telephone 
X  Telephone  Accessories 
XI  The  Mechanical  Generation  of  Electricity 
XII  The  Dynamo  Machine 

XIII  Various  Types  of  Dynamo  Machines 

XIV  Alternators— Pclyphase  Currents 
XV  The  Electric  Motor 

XVI  The  Electric  RailwaT 

XVII  Polyphase  Currents  and  Motors 

XVIII  Electrical  Power  Transmission 

XIX  The  Incandescent  Wght 

XX  The  Arc  I,ight 

XXI  Electrochemistry— Storage  Batteries 

XXII  Wireless  Telegraphy 

XXIII  Radiation— X-Rays 

XXIV  Recent  Theories 


"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space."  —  New 
York  Sun. 

"We  can  unhesitatingly  recommend  this  bock 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Streej 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  Non- 
technical reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."— New  York  Tribune. 

"  In  spite  of  the  great  mass  of  electrical 
literature  already  exhisting,  it  is  one  of  the  find 
good  books  of  its  kind.  *  *  *  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  - 
Engineering  News,  New  York. 


Send  us  your  order  lo-day 


THE  C.  H.  MORTIMER  ^PUBLISHING  COMPANY 


Branch  Offices  . 
Board  of  Trade  Building,  Montreal 
7  10-7JI  Union  Bank  Building,  Winnipeg 
Suite  37.  Davis  Chambers,  Vancouver,  B.  C, 


Head  Office:  Confederation  Life  Building 

TORONTO,  CANADA 
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MIDLAND  ELECTRIC  CO. 

119-121  D'Youville  Square,  MONTREAL 


AND  ALL  KINDS  OF- 


High  Cle^ss  Lamps 


•LINOLITE" 

••GIANTLITE" 

"WYTELITE" 

•WEELITE  •    t  anS  :  Ovir  Specialty 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE   IN  CANADA 


"YOUR  EL&GTRIGflL  SUrPLY" 
 HOUSE  

61  St.  Sulpice  Street  -  -  MONTf^^flrU 


WE  RECOMMEND 

iNGBNESE     \\m  ML 

For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper,  Wire  and  Brass 

Syracxise  Smelting 
Works 

Montreal,  Que, 


The  Electrical  Construction  Co.  of  London,  Limited 


Perfection 
Type 


32-40  DuDdas  Street,  London,  Can.— Phone  1103. 

Donamos  and  Motors 


Multipolar, 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Designed  for  any   required  speed  or  voltag^e. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maiie. 

Estimates  cheerfully  given.     Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


CdLi\dLdiai\  White  Company,  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL,  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BRITISH  NOR.TH  ANER.ICA  BVILDING 

MNGINMMRS  AND  CONTRACTORS 

FOR 

Stoam  9Lnd  Electric  RaLilrosLds;  Electric  Light  BlHcI  Power  PlaLtits:  Building  Con* 
struotion:  Water  •.nd  Gsls  Works:  Docks.  tlaLrbor  Works,  etc.,  etc 


J.  a.  WHITE  A  COMPANY.  INC, 
New  Vork  City 


CGRRBSPONDENTS 
J.  a.  WHITE  <*  COMPANY.  LIMITED. 
London,  England 


WARINO-WHITE  BUILDINO  CO. 
London.  Eaglaad 


WE   BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE  ?    WHAT  CAN  WE  SELL  YOU? 

We  Hove  the  Lnrgeat  Electrical  Repair  Shop  in  Canada 

FRED.  THOMSON  ®.  CO. 

LONG   DISTANCE   PHONE   MAIN  3149 

770-772-774  CRAIG  STREET.  -  MONTREAL 


CANADIAN 
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MONTREAL ,^0^170  WINNIPEG.  VANCPWEll. 
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75"o  INCREASE 

in  the  sales  of  the 

Shelby  and  Brilliant  Lamps 

during  the  past  six  months  is  the  record 
of  the  popularity  of  our  Lamps 

For  this  Increase  We  Desire  to  Express  Thanks  to  Our  Customers 


\\THILE  we  believe  that  the 
quality  of  Our  Lamps 
Makes  Friends,  we  appre- 
ciate the  treatment  received  from 
consumers  and  dealers,  and  we 
take  this  opportunity  to  offer 
assurances  that  in  the  future  as 
in  the  past  every  method  will  be 
employed  to  keep  the  Shelby 
and  Brilliant  Lamps  at  the 
top.  While  our  business  has  in- 
creased enormously,  we  have 
anticipated  this  increase,  and  are 
to  day  in  a  better  position  to 
make  prompt  shipments  of 
Shelby  and  Brilliant 
Lamps  than  ever  before. 

Ontario  Lantern  & 

Lamp  Company,  Limited 

Main  Office  and  Works:  HAMILTON,  ONTARIO 

Montreal  Office  :  Toronto  Office  :  Winnipeg  Office: 

30  St.  DIzUr  Street  |     77  York  Street  |     717  Union  Bank  Building 

Wm.  T.  Groac,  «eent  E.  W.  HIckson.'iAgcnt  BIssett  &  Loucks,  AKcnts 


Vancouver  Office: 

Chas.  H.  Fox,  Agent 


CANADIAN 


Electric 
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AND  Engineering  Journal 


SEVBNTEENTH  VEAR. 
No.  9. 


TORONTO,  MONTREAL  —  SEPTEMBER,  1907  —  WINNIPEG,  VANCOUVER 


PRICE  10  CENTS 
$1.00  Per  Year. 


"SUPERIOR''  Alternating 
Current 
Induction  Motors 

Single  PKotse,  M\ilti  PKaLse. 
Constant  Speed,  Variable  Speed 

Alternators  for  Power  and  Light 


"SUPERIOR"  Direct  Cvirrent 
Machines  to  suit  all  Conditions 


THE  UNITED  ELECTRIC  CO.,  liwiited 

468-474  King  Street  West,  TORONTO 


G.  G.  E.  MEASURING  INSTRUMENTS 


SOME  OF  OUR  STANDARD  TYPES 


Portable  and  Pocket  Instruments 

Astatic  Switchboard  Instruments 

Horizontal  Edgewise 

Switchboard  Instruments 

Round  Pattern  Switchboard  Instruments 

Curve  Drawing  Switchboard  Instruments 

Battery  Gauges 


DESCRIPTIVE  MATTER  AND  PRICES  UPON  APPLICATION 


CANADIAN  CENERAL  ELECTRIC  COMPANY,  LIMITED 

Heatd  Office  and  Works:  TORONTO.  ONT. 

District  OFFices—         MontreeLl  Halifax  Ottawa         Winnipeg         Vancouver  R.ossIand 


Electric  Repair  and 
Contracting  Company 

The  oldest  and  best  equipped  firm 
In  Canada. 


CONTRACTING  ELECTRICAL  ENGINEERS 


ELECTRICAL  REPAIRS 


F.  N    Phii.i  ips.  Presidtnl. 


Geo.  H.  Olnkv  jnd,  Secr«tar5r  Tr«a«ortr. 


Ml  F.  WS  EMil  WiiS 

/V\ONTR&f\b       -  TORONTO 


99  and  101  West  Lagauchetltre  Street 

NONTKEAL 

Btl/  Te/f/'hont  Main  iiy; 


FINE 

BANK.OFFICE> 

OOUfll  HOUSE  ft       „  STiTM 

DRUG  STORE  FITTINCS.^.^^StND  FOR  CATfi> 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  OfTlce  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    Amf.rican  Electrical  Works,  Providence,  R.  L 
New  York  Office:    26  Cortlandt  Street. 
Chicag-Q  Office:     13^  Adams  Street. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF^ 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East 


261-287  Devonshire    TJ  CTi^lVJ 
4-5  Withrop  St.  i  \J?i 


NaLtiorvad    ELlectrical    Code  StaLrvda^rd 
125  Volt 


TRADE 


=  MARK 


ROSETTES 


Type  Duncan  (Fused)  Type— K-W 


Manufactured  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


MONTREAL,  CANADA 


R.OSETTES 
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WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power.  Purposes. 

THE  WIRE  AND  CABLE  COMPANY,  -  -  ■  MONTREAL 


K  The  Local 

Ii 


1 
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Hardware  Man 


Is  one  of  the  first  to  know  ot  rj 

contemplated  building  oper-  ||i 

ations.  His  favor,  his  "O.K.  '  U 

is  worth    having.    Talk    up  ^ 

your  goods  to  him  through  m 

HARDWARE  AND  METAL  i 

Goes  everywhere  in 
Canada  weekly.  .  . 

TH€  MacLCAN  PUBLISHING  CO., 
LIMITED 

jj     Montreal  Winnipeg  Toronto  ^ 


THE  AUTO= 
SAFETY  SWITCH 

{Pateated  August  1899,  October  1906.) 

can  be  confidently  installed  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalitie-i  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  Auto-Safety 
Electric  Switch  Company 

211  Board  ot  Trade  Bulldlag,  MONTREAL. 


^LECTRICAL  PePAIRS 

ARMATURES  REWOUND 

COMMUTATORS  REFILLED 

DO  NOT  SHUT  DOWN 

As  WE  can  Loan  you  a  Dynamo,  Motor,  etc., 
while  we  Repair  tKe  Damaged  one 


ELECTRICAL  APPARATUS  BOUGHT,  SOLD  AND  EXCHANGED 


What  have  you  fop  sale? 

What  can  we  sell  you? 

What  have  you  to  exchange? 


Fred  Thomson  &  Company 


Teleohoae 
Main  3149 


326,  328,  330  CRAIG  STREET  WEST 

MONTREAL 


Telephone 
Mount  SIS 
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SAFETY  DEVICE  FOR  ELECTRIC  RAILWAYS- 
Mr.  James  D.  Shipton,  electrician,  of  Vancouver,  received 
last  week  a  Canadian  patent  on  an  improved  s.ifety  device  for 
the  protection  of  a  single-line  section  of  an  electric  railway. 

This  invention  is  particularly  designed  for  the  protection  or 
single-line  sections  of  an  electric  railway  where  it  crosses  a 
bridge  or  high  trestle,  but  the  device  may  be  susceptible  of  ap- 
plication for  the  protection  of  any  single-line  section  where  it  is 
unsafe  to  allow  more  than  one  car  to  run  at  a  time.  The  safety 
afforded  by  Shipton's  device  is  absolute,  as  a  protecting  seciion 
of  line  from  the  trolley  wire  of  which  the  current  is  automatically 
cut  off  is  preserved  at  each  end  of  the  section  it  is  desired  to 


protect  until  the  car  which  occupies  the  protected  section  has 
passed  6ff  it. 

It  also  comprises  means  whereby  if  one  car  attempts  to  trail 
behind  another  and  thus  evade  the  safety  requirement  the  cur- 
rent is  cut  off  entirely  from  the  section  occupied  by  the  cars 
until  the  conditions  of  safety  are  restored. 

The  appliance  is  not  an  expensive  one  to  install  or  main- 
tain and  should  commend  itself  to  electric  railway  companies 
or  to  municipal  authorities  for  the  proper  safeguarding^  of 
the  public. 

A  syndicate  is  being  formed  for  the  exploitation  of  the 
invention. 


MITCHELL  ELECTRIC  ™  MflCHINERY  CO. 


276  Fori  Street 

WDai  we  DO 

Rewind    or   repair   armatures,  field  magnet 
coils,  transformers  and  arc  lamps. 

Refill  commutators;  supply  new  bearings,  and, 
repair  any  defect  large  or  small. 


WINNIPEG,  MAN. 

Special  flpparams 

If  you  have  any  special  apparatus  give  us 
your  ideas,  and  we  will  elaborate  them 
for  you. 


EYERSHED  &  YIGNOLES,  Limited 

ELECTRICAL  ENGINEERS,    LONDON,  ENGLAND. 

MAKERS  OF 

Patent  Meggers,  BRIDGE 
MEGGERS,  Portable  Ammeters 

and  Voltmeters, 
Volt  and   Ampere  Gauges 

Contractors  to  the  British  Admiralty,  War 
Office,  G.P.O.,  National  Telephone  Co.,  Etc. 

SOLE  CANADIAN  AGENT  : 

J,    F.    B.    YANOELXJER,    No.  3  Dineen  Buildixg,  Toronto 

Code,  A. B.C.,  Fifth  Eda.      Code  Words  for  all  lastrumeats  aad  Parts 

Sparc  P.arts  Kept  in  Stork  .t1   I'oroiilo  against  i-acli  l^rJer.  Prompt  nolivcry  (.'.iiaraiUeeJ.  Send  for  Catalogrues. 


General  Electric  Co.  of  Sweden 


MsLnufacturers  of 


Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  tliree  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PllLLEN,  McKinnon  Bldg.,  TORONTO 
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The  Toronto,  St.  Catharines  &  Niagara  Railway  have 
secured  options  for  the  right-of-way  from  Welland  to  Port 
Colborne.  It  is  probable  the  line  will  be  built  next  year. 
Cars  will  be  running-  between  Welland  and  St.  Catharines 
this  month. 
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LIMITED 
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THE  TELEPHONE  | 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 

household.  |jj 

LONG  DISTANCE  TELEPHONE  SERVICE  I 

has   no   equal   for   the   facility  it   affords    in  j!j 

business  life.  [jj 
Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 
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The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
mcr  eased  efficiency  caused  by  the  introduction  of  the  STEAM  TUilBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 

Head  Office  and  Works  :  MONTREAL 


BUILDERS    FOR  CANADA' 
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SPARKS. 

The  olTicial  tests  on  the  new  cig-ht  hundred  kihiwatl  plant  at 
Morrisburg,  Ont.,  were  made  recently  by  Mr.  Willis  Chipnian, 
C.  E.,  and  Mr.  K.  L.  Aitken,  C.  E.,  both  of  Toronto. 

A  patent  granted  July  g  to  Messrs.  E.  VV.  Mix  and  f'aul 
Bunet,  of  Paris,  describe!  a  method  of  balancing  the  field 
excitation  of  multipolar  dynamos  with  parallel  wound  drums. 
This  consists  in  the  case  of  a  four-pole  machine,  of  providing 


two  windings  on  each  pole,  one  of  which  is  connected  with  one 
pair  of  brushes  and  the  other  with  the  second  pair. 

At  a  meeting  of  the  Stratford  Gas  and  Electric  Company, 
held  August  15th,  Mr.  W.  C.  Kennedy,  of  Windsor,  was  elected 
president,  to  succeed  the  late  Or.  King,  of  Klngsville.  Mr.  J. 
P.  King,  of  .Stratford,  was  made  secretary-treasurer;  J.  C. 
Baxter,  Detroit,  managing  director;  Messrs.  Ja».  OLoane, 
Stratforr*,  and  C.  S.  King,  Windsor,  d  rectors. 


Belliss  &  Morcom  Limited,  Eng'ineers 

BIRMINGHAM,  ENGLANDI 


I'"!^t,il>li*.licii  0\  cr  !^t>  M'ars 
I  rlejirams  :-"Bflliss"  Hinningfiam,  A.H.C.  .^tl 
Edition. 


LO.NDO.N  OtHLE  : 
8  V'lcTORiA  Street,  S.  W. 


ENGINES 

Direct,  Rope  or  Belt  Drive 

FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  ;  Simplicity;  Strength;  Expe'' 
ience  ;  Low  Cost  ;  Reliability  ;  Minimum  Maintenance  ;  Compactness  ■ 
Good  Governing  ;  Durability;  Maintained  F^fficiency  ;  Quiet  Running* 

3,300  Engines  supplied  or  building,  representing  upwards  ot 
600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B. 
H.P.  of  Compound  &  Tripfe-Expansion  Types. 

Sole  Agents  for  Canada  :  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  buildings,  MONTREAL,  CAN. 

Telegraphic  AJJrcss  : 


Reprksenting  Our  Thrkk-Crank  Triple-Expansion 
Type  Engine. 


Lat'co  Montreal. 


I'm  on. 


LORICATED 


The  Most  Approved  OLnd  Best 

CONDUITS 

For  Interior  Corvstrvictiorv 

CONDUITS  COMPANY  LIMITED,  TORONTO 


September,  iqoy 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADE  MARK 

R.eg.  U.  S.  Pa-tent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


J 


High  Grade  Water  Wheels 

IF  your  requirements  demand  a 
water   wheel    to    operate  an 
electrical  power  plant,  you  will 
need  the  very  best  wheel  you  can 
buy  to  get  the  best  results  from 
your  electrical  machinery. 

THE  SAMSON  TURBINE 

has    proven    its    merit  under  the 
most  severe  conditions. 

It  has  high  speed,  great  power, 
steadiness  in  running,  durability, 
is  reliable  in  operation  and  can  be 
depended  upon  in  an  emergency. 

The  Samson  is  in  use  in  the  most  economical  and  most  efficient  installations  in  America. 
If  you  want  a  new  wheel,  or  if  you  are  having  any  trouble  with  your  present  wheels, 
write  us  about  the  Samson. 

The  Wm.  Hamilton  Mfg.  Company 

Peterborough,  Ont 
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ILLUMINATING  NIAGARA  FALLS. 

ATossrs.  Ryan  find  Sticknoy.  illuminfitintr  cx-jxTts 
for  the  (ronrral  Eloctrie  Company,  left  Niaprara  Palls 
on  Anprnst  lOth  for  Lynn.  Mass,  to  perfent  arransro- 
mpnts  for  tho  installation  of  the  fri^antie  scintillator 
below  the  TTorseshoe  Falls  for  the  illumination  of  the 
eataraet.  Nothinp  so  stnpenflons.  spectaeiilar  and  at 
the  same  time  so  majestie  in  dignity  has  ever  heen 
attenipterl  in  the  TTnited  States,  and  when  the  lijjhts 
are  tnrnerl  on  the  falls  for  the  first  time  on  the  night 
of  September  2nd.  an  important  era  in  the  system  of 
decorative  lightinpr  will  have  been  established. 

The  Ensrlish  army  and  TTncle  Sam's  warriors  have 
thirty  inch  searchlights  for  nse  in  signalling,  and 
records  show  that  the  powerful  rays  from  these  lights 
are  visible  for  a  distance  of  more  than  100  miles. 
There  are  several  of  these  powerful  lights  included  in 
the  .scintillator.  Rut  besides  the  thirty  inch  projectors 
are  five  sixty  inch  projectors,  the  biggest  ever  manu- 
factured. Turned  heavenward,  the  lights  will  be 
plainly  visible  in  Buffalo  and  Toronto,  and  when 
flashed  into  the  face  of  the  cataract,  the  rocks  behind 
the  mighty  fall  of  water  will  be  revealed  to  the  eye. 
However,  the  operation  of  the  scintillator  will  be  of  a 
nature  to  preclude  the  prevalence  of  anything  boldly 
spectacular  or  conspicuous.  There  will  be  a  har- 
inorious  blending  of  color,  rendering  the  effulgence  of 
light  luminescent  and  awful  in  grandeur.  Turned 
onto  the  rebellioiis  burst  of  spray,  the  lights  will  pro- 
duce an  effect  wliich  for  splendor  promises  to  defy 
descri])!  ion. 


rolf)rs  of  every  imanginable  hue  and  tint  will  be 
employed  to  vary  and  enhance  the  brilliancy.  From 
delicate  orange  and  violet  to  the  sharper  colors,  there 
will  be  no  omission. 

The  machines  will  be  brought  to  Niagara  Fall.s  on 
three  freight  cars.  The  illumination  will  continue  for 
at  least  a  month,  and  probably  longer. 


INCREASED  CAPITAL  FOR  THE  CANADIAN 
GENERAL  ELECTRIC  COMPANY. 

At  a  special  meeting  of  the  sharehrilders  of  the 
Canadian  General  Electric  Company,  held  in  Toron- 
to August  15th,  the  capital  of  the  company  was  in- 
creased from  $5,000,000  to  $8,000,000. 

Mr.  Frederic  Nicholls,  second  vice-president  and 
general  manager,  stated  that  the  company  had  had 
an  uninterrupted  share  of  prosperity,  and  the  last 
annual  report  contained  every  balance  sheet  of  the 
corporation  for  the  past  16  years.  At  present  the  com- 
pany had  $5,000,000  worth  of  work  on  hand,  and  $5,- 
000.000  in  liquid  assets.  The  directors  wanted  to  apply 
for  letters  patent  to  increase  this  stock  and  they  could 
finance  it  in  several  ways.  The  company  might  stop 
taking  orders  for  a  time,  and  its  $5,000,000  liquid 
assets  would  thus  be  worked  up.  He  thought  it  would 
be  wiser  to  increase  the  capital  than  to  give  business 
to  the  competitors  of  the  company.  The  profits  last 
year  were  over  $800,000,  and  this  year  it  seemed  that 
they  would  be  equally  good  or  better.  "With  profits 
of  $853,000,  the  company  was  left  $713,000.  after  the 
payment  of  preferred  dividends. 


THE  FAMOUS 


"EVER  READY"  ELECTRICAL  SPECIALTIES 


iRELlFi 


tIRVELOOS    /  , 
CUPERATlVE/ 
POWERS./^ 


Has  No  Equal  For 
AUTOMOBILES 

MOTC'R  CYCLES 

ENGINtS  and 

TELEPHONES 


USEFUL 


SAFE 


PRACTICAL 


CONVENIEUT 


"COAT  POCKET"  LIGHT 


ECONOMICAL 


DURABLE 


RELIABLE 


CLEAN 


FLASH  LIGHT 


VEST  POCKET  LIGmT 
Also  Pocket  Voltmeters,  Ammeters.  Etc. 
The    Most    Satisfactory   Line  of 

ELECTRICAL  SUPPLIES 

Aluways    Obtainable  of 


R.  E.  T.  PRINGLE  CO..  Limited 


MONTREAL,  QUE. 


TORONTO,  ONT. 


WINNIPEG,  MAN. 
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SUNBEAM 
QUALITY 

is  remembered 
long  after  the 
price  is  forgotten 

If  you  ha^ve  not  been 
buying  the  High  Priced 
Lamp  you  have  been  los- 
ing more  than  we  have 

ORDER.  NOW 

See  Our  Exhibit  of  Tungsten,  Tantalum  and 
Standard  Carbon  Filament  Lamps  at  the 
Montreal  Electrical  Show. 

M«Lde  in  Canada  by 

The  Sunbeam  Incandescent  Lamp  Go. 

OF  CANADA,  LIMITED 

Main  Officet  Northwestern  Office  and  Warehouse:  Factory: 

Toronto  251  Notre  Dame  Street.  Winnipeg  St.  Catharines 

The  only  Exclusive  Manufacturers  of  Incandescent  Lamps  in  Canada 
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MM  Covered  Wire 
WealHerDroot  Wire 
Brass  and  Gopoer  Wire 

Paper  Insulated  GaDies 
Lead  Covered  Underoround 
and  fleriai  GaPies 


Wires  and  GaPles 

lor  Teiepnone,  TeieoraDli.  tieciriG 
Raiiwau  and  Power  PorDOses 

THE 

WIRE  &  GABLE  GOMPflNY 

Office  and  Works,  241  Guy  Street 

MONTREAL 
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LIGHTING  TRANSFORMERS 


This  is  a  view  of  one  of  our  10  fc»  w.  Lighting  Trans- 
formers. Bulletin  300  describes  our  full  line  of  Lighting 
Transformers.    Among  the  good  points  are: 

1.  LOW  CORE  LOSS 

2.  HIGH  EFFICIENCIES  AT  ALL  LOADS 

3.  LOW  TEMPERATURE  RISE 

4.  GOOD  REGULATION 

5.  STRONG  MECHANICAL  DESIGN 


ALLIS-GHALMERS-BULLOGK 

LIMITED 

"Allis-Chalmer*"  Mining,  Sawmill  and  Flour  Mill  Machinery,  Engines,  Pumps  and  Turbines;  *' Bullock" 
Electrical  Apparatus;  "  Lidgerwood  "  Hoisting  Engines;  "Inge  soil"  Air  Compressors,  ' 

Rock  Drills  and  Coal  Cutters. 


Head  Office  and  Works  :  MONTREAL 

DISTRICT  OFFICES 

TORONTO— 810  Traders  Bank  Building-.  -  -  MONTREAL— 82  Sovereign  Bank  Building. 

WINNIPEG— 251  Notre  Dame  Avenue.       :  -  -      NEW  GLASGOW,  N.  S.— Telephone  Bldg- 

NELSON— Josephine  Street  -  -  -  VANCOUVER— 416  Seymour  Street. 
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BIG   PRODUCER   GAS  PLANT. 

TIkto  has  been  erected  at  the  works  of  the  Siraonds 
Canadu  Saw  Company,  Limited,  St.  Remi,  Montreal, 
the  largest  industrial  producer  gas  plant  in  Canada. 
This  plant  is  of  600  B.H.P.  capacity,  and  is  to  be  ased 
both  for  driving  gas  engines  and  providing  gas  for 
the  various  furnaces  in  the  works.  For  almost  a  year 
Messrs.  Simonds  have  had  a  50  B.H.P.  suction  gas 
producer  and  engine  operating  part  of  their  plant, 
and  the  great  saving  effected  by  its  use  has  gone  far 
in  inducing  them  to  put  in  the  present  instaUation. 
The  new  plant  consists  of  two  independent  producer 
units  of  300  B.TI.P.  each,  both  having  independent 
cooling  and  scrubbing  apparatus,  but  discharging  into 
one  large  gas-holder  of  the  gas  works  type. 

After  leaving  the  producers,  which  are  of  the  Dow- 
son  type,  the  gas  is  first  thoroughly  cooled  in  a  series 
of  horizontal  cast  iron  coolers,  which  have  an  excep- 
tional radiating  surface ;  it  is  then  passed  through  a 
double  water-sealed  box  of  special  design,  from  thence 
through  coke  scrubbers  of  large  capacity,  and  finally 
through  dry  purifiers,  the  gas  in  this  manner  being 
thoroughly  cleaned  of  all  tar,  dust,  and  other  im- 
purities. 

The  first  of  the  large  engines  to  be  erected  was  a 
four  cycle  single  cylinder  horizontal  unit  of  150 
B.H.P. 

This  engine  is  what  is  classed  by  English  builders 
as  "special  electric  light  type,"  having  extended 
crank  shaft  with  outer  bearing,  and  only  one  fly- 
wheel of  extra  large  diameter,  and  weighing  ten  tons. 
The  crank  shaft  bearings  are  of  the  continuous  oiling 
type,  similar  bearings  being  also  provided  for  the 
secondary  shaft.  The  cylinder  is  provided  with  a 
removabie  liner,  and  all  the  valves  are  seated  into 
loose  boxes,  the  exhaust  valve  is  fitted  with  the  latest 
type  of  relief  gear.    A  great  feature  of  the  engine  is 


its  water  cooling  arrangements;  independent  water 
cooling  is  provided  for  the  cylinder,  piston,  cylinder 
head,  exhaust  valve,  and  exhaust  valve  .seat;  in  this 
manner  premature  ignition  due  to  overheating  of  the 
parts  named  is  eliminated.  Ignition  is  effected  by  a 
powerful  magnetic  machine. 

The  operator  is  provided  with  means  of  independ- 
ently controlling  the  amount  of  air  or  gas,  the  time 
and  intensity  of  the  spark,  and  the  engine  speed.  The 
engine  is  started  quietly  and  easily  by  means  of  com- 
pressed air,  one  man  only  being  required. 

When  completed,  the  Simonds  Canada  Saw  Com- 
pany will  have  a  plant  to  be  proud  of,  and  they  are 
to  be  congratulated  on  their  enterprise  in  thus  set- 
ting forth  in  so  practical  a  manner  their  faith  in  the 
future  of  producer  gas. 

The  whole  of  the  above  mentioned  plant  is  being 
•  siapplied  by  the  Producer  Gas  Company,  of  11  Front 
street  east,  Toronto,  of  which  Mr.  G.  P.  Wallington 
is  the  manager. 

The  erection  of  the  plant  was  in  the  hands  of  S.  G. 
Doyle,  engineer  to  the  Producer  Gas  Company,  and 
the  building  of  the  producer  house,  furnaces,  founda- 
tions, etc.,  was  done  by  J.  C.  Miller,  Messrs. 
Simonds'  engineering  supetintendent. 

The  plant  supplied  is  of  British  manufacture,  but 
in  future  the  producer  plants  will  be  of  Canadian 
manufacture,  built  to  the  Producer  Gas  Company's 
own  designs. 


It  is  currently  reported  that  one  result  of  "Vice-President 
McNichol's  visit  to  Medicine  Hat,  Alberta,  will  be  the  estab- 
lishment of  an  electric  power  plant  to  operate  the  C.  P.  R. 
works. 

Edmonton,  Alberta,  is  in  need  of  additional  electric  power, 
and  it  is  j)roposed  to  utilize  the  engine  in  Walters'  saw  mill, 
where  a  1.50  kw.  alternator  will  be  installed.  If  this  is  not 
sufficient,  electric  power  may  be  transmitted  to  Edmonton 
from  Strathcona. 


R\jracl  Telephone  S 


ervice 


The  Bell  Telephone  Co.  of  Canada 

will  give  connection  with  its  Local  Exchanges  and  Long 
Distance  Lines  to 

RURAL  LINES 

constructed  by  farmers  or  others  requiring  such  service 
on  reasonable  terms. 

When  required,  the  Company  will  give  expert  and 
other  assistance  in  the  building  of  such  lines. 


APPLY  TO 


'Ghe  Bell  Telephone  Co*   of  CanaddL 

Montreal 
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-     MORE  LIGHT 
MORE  PROFIT 

If  you  can  show  any  merchant  how  he  can  obtain  more  light  at  less 
expense,  thereby  not  only  saving  money,  but  giving  him  opportunity  to  make 
"  more — ^then  you  can  make  more  profit  yourself. 

X-RAY  REFLECTORS  are  helping  many  dealers  to  greater  profits.  They're  popular 
and  becoming  more  so.  We  sold  over  35,000  "  Poke  Bonnets"  alone  since  February  of  last 
year,  and  the  demand  still  increases. 

EVERY  X-RAY  REFLECTOR  is  plated  with  pure  sterling  silver,  which  is  well-known 
as  the  greatest  reflecting  surface  known  to  science. 

This  plating  is  done  in  such  a  manner  that  it  will  never  peel,  crack,  cloud,  blister  or 
tarnish. 

EACH  REFLECTOR  is  built  on  scientific  principles  and  planned  for  some  special  purpose. 
The  corrugations  are  not  designed  in  a  haphazard  style,  but  are  the  result  of  careful 
experimenting. 

TAKE  THE  "  POKE 
BONNET" 

as  a  sample.  It  is  only 
fourteen  inches  long.  In 
the  ordinary  window,  three 
or  four  reflectors,  using  six 
to  eight  lamps,  will  produce 
as  much  light  and  of  a  better 
quality  than  the  old  fashion- 
ed trough  reflectors  using 

twelve    amps.  Poke  Bonnet,  interior  view,  showing  spiral  corrugations,  twin  socket 

and  two  lamps. 

This  shows  a  big  sav- 
ing in  expense  for  current,  of  if  a  merchant  will 
use  an   additional    reflector,  his  light  will  be 
greatly  increased  and  he  will  still  save  money. 


OUR    OTHER    REFLECTORS,  designed  for 

special  purposes,  are  equally  efficient.  The  cuts 
on  this  page  show  only  a  few  of  them.  Our 
catalogue  shows  others. 

X-Ray  Reflectors  show  the  greatest  advance 
that  has  been  made  in  reflectingf  artificial  lieht  in 
the  last  twenty-five  years. 


No.  660.    Ceiling  Reilector  with 
Cluster.    Great  tor  ceilings, 
assembly  '    ''s,  etc. 


No.  6107,  interior  view.  For  orna- 
mental purposes,  fancy  fixtures,  etc. 


No.  695.    8  and  10  inches.     For  use 
with  single  incandescent. 


You  can  make  instant  deliveries,  as  there  is  no 
waiting  for  "made  to  order."  You  can  carry 
the  goods  right  in  stock.  Your  profit  is  sure 
from  the  beginning.  We  furnish  you  with  con- 
vincing literature. 

Write  us  for  full  information  and  prices. 


No.  696.  For  reading  tables,  desks, 
clubs,  billiards,  bowling  allyes,  etc. 


NATIONAL  X-RAY  REFLECTOR  CO. 

245-7-9  JACKSON  BLVD.,  CHICAGO 
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C-W  ALTERNATORS 


Two  200U  K.  V.A.  G'W  .  IZ/ei-nii/ors  Dri't'cn  by  Wtt/er-wheels. 

Are    unequalled    for    parallel  operation. 

Q-^  design  makes  paralleling  with  Gas 
Engine  Drive  as  simple  as  with  water- 
wheel  drive. 

You  cannot  afford  to  overlook  our  achieve- 
ments in  this  line.  Bulletin  770  describes 
these  machines  in  detail. 


Grogker-Wheeler  Company 

Alternating  and  Direct  Current  Machinery 
AMPERE,  N.J. 


PACKARD  ELECTRIC  CO..  Limited 

ST.    CATHARINES.    MONTREAL    AND  WINNIPEG 
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Transformers  ^^^^^ 
ReGorflino  watt  Meters^- 
inflUGtlon  Motors 
Incandescent  Lamps 
Janflos  Arc  Lamps 

GrocKer-wneeier  fliiernatino 
and  Direct  Current  flpparaius 

flmerlcan  inmmBnis 


The 


Look  for  Them  All  at 
Canadian  Electrical  Exhibition 


MONTREAL,    SEPT.    2nd  to  Hth 


THE 


PACKARD  ELECTRIC  COMPANY 


LIMITED 


ST.  CATHARINE 


IVIONTREAL    OFFICE  : 

X27-X29    JBell  XelepKone 
Building 


xviii. 


TME  CANADIAN  ELECTRICAL  NEWS 


September,  iqoy 


^'"^  Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

[    Corvd\iit   Boxes,   Bvishings,   Cockrvvits    aLrvd  Fittings 
Also  Marwifacixjre       of    cvcry    descHption,   Ols   Well    a^s   Knife  Switches 

and   enclosed   Fvises.  v< 
GET  OUR  PRICES  BEFORE  ORDERING. 


BOILERS 


Horizontal    Return  Tubular 
Vertical  Tubular  and 
Locomotive  Types 
Medium   or  High  Pressure 

■  ALL  SIZES 

HIGH  PRESSURE  TUBULAR  BOILERS  FROM  80  to  250  H.P.  A  SPECIALTY 

Write  for  New  Catalogue 

THE  JENCKES  MACHINE  COMPANY  Limited 


SALES  OFFICES  : 
S«.  Catharines  Halifax 
Rossland  Cobalt 


EXECUTIVE  OFFICE: 
54  Landsdowne  St.,  Sherbrooke.  Que. 


PLANTS 


Sherbrooke.  Qvie. 


\  St 


CatKarlne*  Ont. 


If  you  desire  to  reach  the  Electric  Lighting  Companies,  advertise 
in  The  Canadian  Electrical  News. 


f\  FE.W  OF  0(3R  LINES 

See  these  and  others  at  our 
exhibit,  and  at  our  warerooms 


"Couch  &  Seoley" 
Telephones 

"Shaw" 
Lightning  Arresters 


"MeLcallen" 
Railway  Material 

"Ideal" 
Trolley  Wheels 


Electrical  Exhibition 

MONTREAL 

SEPTEMBER  2nd  to  14th,  1907 

"Be  sure  and  sec  our  display" 

J.  A.  DAWSON  &  GO. 

148  MCCILL  STREET,  MONTREAL 


"Sterling" 
Insulating  Varnishes 


Rail  Bonds 

"Consolidated" 
Electric  Heaters 


"Keystone" 
Trolley  Poles 


Line  Material,  Gears  and  Pinions 
/Vrc  and  Incandescent  Hread  Ughts 


CANADIAN 

ELECTRICAL  NEWS 

AND  ^ 
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THE  HYDROELECTRIC  PLANT  AT  KAKABEKA  FALLS,  ONT. 


Before  beginning  the  construction  of  this  plant,  a 
careful  investigation  was  made  of  the  variations  of 
the  flow  of  the  Kaministiquia  river,  and  of  the  other 
features  which  would  affect  the  reliability  of  the  ser- 
vice obtainable  from  same,  and  a  general  plan  was 
then  adopted  for  the  development  of  the  power  at 
Kakabeka  Falls,  with  an  initial  installation  of  14,000 
horse-power,  plans  being  made  and  the  greater  por- 
tion of  the  work  carried  out  on  the  basis  of  continu- 


All  water  rights  and  the  necessary  land  abutting  on 
the  river,  from  the  point  of  diversion  to  a  point  of 
return,  were  secured,  as  well  as  all  land  necessary  for 
flumes  and  other  structures. 

To  facilitate  construction,  a  siding  and  temporary 
station  was  built  on  the  line  of  the  Canadian  Northern 
Railway,  and  located  about  one-half  a  mile  from  the 
Falls.  A  narrow  gauge  railway  was  constructed  for 
delivering  the  supplies  to  the  head  works  and  power 
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ing  the  initial  installation  to  an  ultimate  develop- 
ment of  40,000  horse-power. 

Kakabeka  Falls  is  situated  on  the  Kaministiquia 
river  about  twenty  miles  from  Fort  William,  on  the 
Canadian  Northern  Railroad.  The  falls  are  among 
the  inost  beautiful  in  Canada,  with  a  large  volume  of 
water  having  a  shear  drop  of  approximately  one 
hundred  and  twenty  feet.  The  water  is  diverted  from 
the  Kaministiquia  river  at  a  point  about  a  mile  above 
the  falls,  in  order  to  take  advantage  of  the  additional 
head  afforded  by  the  Ecarte  rapids.  At  this  point  it 
was  necessary  to  make  a  heavy  rock  cut  to  divert  the 
river  in  order  to  construct  the  sluice  dam  and  intake. 
The  power  is  traiisiiiitlod  to  Foi'1  William  at  a  pres- 
sure of  25,000  volts. 


house  and  for  distributing  the  material  along  the  pipe 
line. 

Source  of  Supply. 

The  Kaministiquia  river  has  its  source  in  Dog  Lake, 
situated  about  50  miles  north  of  Kakabeka  Falls. 
There  are  a  number  of  rivers  emptying  into  the  Kam- 
inistiquia ;  the  principal  source,  however,  is  Dog  Lake, 
which  covers  an  area  of  51  1-2  square  miles. 

The  lake  is  surrounded  by  heavy  timber  land  and  a 
large  amount  of  muskeg.  The  timber  retains  the 
snow  until  well  into  the  summer  months,  and  the  mus- 
keg retains  the  water  until  the  lake  falls  sufBciently 
to  draw  on  this  source  of  supply. 

The  Power  Conqiany  has  the  riglit  to  raise  tlic  lake 
10  feet  and  lower  the  lake  3  feet,  thereby  allowing  a 


THE  CAINADIAfN  FLPCTRICAL  INEW6 


September,  1907 


stornfro  of  ir?  foot,  wliicli.  if  roqnirorl,  woulrl  pive  a 
storapo  rapacity  tli?!t  would  tako  caro  nf  the  dry  sea- 
son, and.  if  npces,sary.  pivc  a  constant  supply  equal 
to  60.000  horse-power. 

Dam  and  Intake. 
About  a  mile  above  Kakabeka  Falls,  on  the  Kamin- 
istiquia  river,  is  located  the  dam  and  intake  of  the 
Kaministiquia  Power  Company.  Here  the  water 
iiocessaiy  for  the  operation  of  its  plant  is  diverted  by 
solidly  eonstriictod  dams  throusrh  a  concrete  intake  to 
fluiiK^s.  wliicli  arc  ('oiistrncted  on  llio  south  side  of  the 


the  spillway,  at  the  small  racks  protectinp  the  ent- 
rance to  the  concrete  flume.s. 

Concrete  Flume. 
From  the  head  works  to  the  reservoir,  a  distance  of 
about  fi.500  feet,  the  water  is  carried  in  a  concrete 
pipe.  10  feet  2  inches  inside  diameter,  reinforced  with 
steel  rods,  forming  a  6  inch  mesh.  This  flume  is  built 
partly  on  top  of  the  natural  jrround  and  for  part  of 
the  distance  is  set  below  the  level  of  the  original 
•rr  iutid  line.  The  pipe  is  not  level,  but  in  a  mea.«rn-re 
follows  the  profile  of  the  oricrinal  ground  line.  The 
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river  and  extend  to  the  forebay,  a  distance  of  6,500 
feet.  The  main  dam  is  about  300  feet  long  and  15 
feet  high,  built  of  concrete  on  the  bed  of  the  river, 
Avhich  is  solid  rock.  The  dam  is  constructed  of  con- 
crete piers  four  feet  wide  by  25  feet  in  length.  These 
piers  carry  a  bridge,  and  the  mechanism  for  raising 
and  lowering  stop  logs  set  in  checks  in  the  piers. 

The  intake  is  set  at  almost  right  angles  to  the  dam 
and  is  so  constructed  that  ice  and  debris  cannot 
readily  enter  the  intake.  The  intake,  or  entrance 
canal,  is  alxMil  125  feet  long,  al  the  end  of  which  is 
Idcatrd  a  spillway  for  disrtiarging  any  ice  or  debris 
that  may  possibly  pass  the  first  set  of  racks  ad,ioiuiug 


maximum  pressure  on  the  pipe,  at  full  head,  is  1'^ 
pounds. 

A  soon  as  the  concrete  pipe  was  constructed,  and 
time  allowed  for  the  concrete  to  set,  the  pipe  was  cov- 
ered to  a  depth  of  2  feet.  Drain  valves,  air  vents, 
etc.,  are  provided  at  various  points  along  the  pipe  line, 
and  provision  made  for  lighting  and  heating  the  vents, 
drains,  etc.,  in  an  emergency  and  in  cold  weather. 

The  wooden  forms  were  made  in  bolted  sections, 
shifted  and  used  again  as  fast  as  the  hardening  of  the 
concrete  would  permit.  The  concrete  was  brushed  in- 
side arid  nnl.  .uid  a  coating  of  tar  and  rosin  ap[>licd 
to  the  inside. 
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FOREBAY. 

The  concrete  pipe  just  described  discharges  its 
water  into  a  forebay,  located  on  a  high  plateau  about 
165  feet  above  the  power  house  floor.  This  forebay 
serves  as  a  relay  to  maintain  the  plant  in  continuous 
operation,  to  take  care  of  fluctuating  demands  of  the 
water  supply,  and  is  also  used  to  take  care  of  the 


Kaministiquia  Power  Company — Fokebav. 

excess  water  that  would  accumulate  in  the  event  of  a 
sudden  shut-down  in  the  power  house. 

The  forebay  is  a  massive  structure  built  of  concrete 
and  covered  in  to  protect  employes  and  mechanism 
from  the  Aveather.  It  is  provided  with  stop  logs  and 
gates  on  the  penstock  side,  and  stop  logs  on  the  aque- 
duct side,  also  a  syphon  spillway,  to  prevent  freezing 
in  severe  winter  weather. 


anchored  by  massive  concrete  abutments  and  housed 
in  the  entire  distance  between  the  power  house  and  the 
forebay.  They  approach  the  power  house  on  a  long 
curve,  expansion  and  contraction  being  thus  taken 
care  of.  The  exciter  penstocks  are  tapped  into  the 
main  penstocks  at  present,  but  provisions  have  been 
made  for  a  separate  penstock  from  power  house  to 
forebay.  The  penstocks  were  constructed  by  the 
Jenckes  Machine  Company,  of  Sherbrooke,  Que. 

Power  House. 
Tlie  power  house  is  a  massive  concrete  and  steel 
structure,  built  on  the  bank  of  the  river,  on  a  founda- 
tion of  rock.  The  building  is  complete  for  the  entire 
development,  with  the  exception  of  an  extension  of 
100  feet  for  additional  generators.  This  extension  will 
consist  of  merely  the  two  walls  and  roof  to  allow 
space  for  the  additional  generators.  The  steps,  walls 
and  partitions  are  built  of  either  concrete  or  steel. 
The  Avindows  are  fireproof  construction,  the  frames 
and  sashes  being  made  of  galvanized  iron  and  glazed 
with  wire  glass. 

Water  Wheels. 
Each  unit  consists  of  two  horizontal  turbines 
mounted  on  one  shaft  and  direct  connected  to  the  gen- 
erator. The  turbines  have  a  maximum  capacity  of 
7,000  horse-power.  They  were  furnished  by  J.  M. 
Voith,  of  Heidenheim.  Germany,  and  are  described  in 
detail  elsewhere  in  this  issue. 

Generators  and  Exciters. 
There  are  two  revolving  field  generators,  made  by 
the  Canadian  General  Electric  Company,  of  4,000 
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Penstocks. 

The  penstocks,  one  for  each  of  the  two  generator 
units  now  installed,  connect  the  forebay  with  the 
waterwheels  in  the  power  house.  Each  penstock  is 
800  feet  in  length,  made  of  riveted  steel,  7  feet  6 
inches  diameter,  1-4  inch  thick  at  the  upper  end,  and 
tapering  to  9-16  inch  at  the  power  house.    They  are 


kw.  capacity  each,  having  an  overload  capacity  of  25 
per  cent.  They  are  wound  for  three  phase  4,000  volts 
and  a  frequency  of  60  cycles  per  second. 

Two  150  kw.  125  volt  600  revolutions  per  minute 
shunt  wound  exciters  are  provided,  each  direct  con- 
nected to  a  Voith  watervvhcel.  The  wheels  driving 
the  exciters  are  equipped  with  automatic  governors, 
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and  the  water  can  be  sui)plied  to  the  exciter  water- 
wheels  from  cither  penstock.  P3ach  exciter  is  capable 
of  exciting  five  generators  under  all  conditions. 

Transformers. 
There  arc  two  banks  of  transformers  installed  in 
the  power  hoiise,  each  bank  consisting  of  three  1,500 
kw.  air  cooled  Canadian  General  Electric  transform- 
ers with  25  per  cent,  overload  capacity.  They  are 
located  on  a  raised  platform  at  one  end  of  the  power 
house,  with  the  air  chamber  beneath  them.  There  is 
room  for  three  more  banks  in  the  present  power 
house. 

Electrical  Arrangement. 

The  air  pressure  is  maintained  by  two  blower  .sets, 
each  consisting  of  a  60  inch  Buffalo  steel  blower, 
direct  connected  to  a  7  1-2  horse-power  induction  mo- 
tor. The  current  is  conveyed  from  the  generators 
through  tile  ducts  laid  in  the  concrete  floor  to  a 
selector  switch  in  front  of  the  air  chamber,  one 
branch  from  the  selector  switch  loading  to  the  trans- 
formers and  the  other  branch  to  the  4,000  volt  bus 
bars  through  a  solenoid  operated  oil  switch. 

The  4,000  volt  bus  bars  are  arranged  so  that  the 
machines  may  be  synchronized  on  the  low  tension  bus 
bars,  and  also  that  either  machine  may  be  connected 
to  either  bank  of  transformers.  The  double  set  of 
high  tension  bias  bars  are  located  in  concrete  bus  bar 
compartments,  with  a  disconnecting  switch  and  motor- 
operated  oil  switch  between  bus  bars  and  transform- 
ers and  between  bus  bars  and  lines.  The  bus  bar 
switches  and  the  lightning  arresters  are  contained  in 
a  tower  at  one  end  of  the  power  house. 


insulated  cable  carried  in  tile  conduits  laid  in  con- 
crete .slabs,  all  other  high  tension  wiring  being  of 
l)are  copper  supported  in  insulators  fastened  in  the 
concrete  by  means  of  wood  pins. 

The  cells  for  oil  switches,  bus  bars  and  lightning 
arresters  are  all  made  of  concrete.  The  switchboard 
is  of  the  latest  design  and  thoroughly  up-to-date.  The 
total  length  of  the  board  is  22  feet,  and  consists  of  one 
two  circuit  line  panel,  two  generator  panels,  two  ex- 
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citer  panels,  one  station  panel,  and  one  blank  panel  for 
regulator  to  be  installed  later,  three  blank  panels  for 
additional  generators,  and  one  blank  panel  for  two 
additional  transmission-  lines. 

The  reducing  transformers  for  the  supply  of  light 
and  power  for  the  station  are  located  outside  of  the 
building,  and  no  V,.  ]\r.  F.  higher  than  125  volts  is 
brought  to  the  board.  The  exciter  bus  bars  are  in 
duplicate  on  the  rear  of  the  board,  and  the  generator 
fields  may  be  connected  to  either  set  through  the  sev- 
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The  transformer  switches  are  on  the  same  floor  and 
in  the  rear  of  the  transformers.  The  high  tension  bus 
bars  are  on  the  second  floor  directly  above  the  oil 
switches,  the  line  switches  on  the  third  floor  above  the 
bus  bars  and  the  lightning  arresters  on  the  fourth 
floor.  The  high  tension  wires  pass  through  circular 
holes  in  the  concrete  floors. 

All  secondary  wiring  from  transformers  and  for 
control  of  oil  switches  is  carried  in  galvaduct  laid  in 
Iht'  ciiucrele  floors  and  walls.  The  high  tension  wires 
leading  from  the  transformers  to  the  oil  switches  are 


eral  discharge  resistance  by  means  of  a  double  throw 
switch. 

The  rheostats  are  motor-operated  and  are  located 
in  a  chamber  under  the  main  switchboard  floor.  The 
l>ower  house  is  equipped  with  a  :'?5  ton  Niles  crane, 
driven  by  three  motors  operated  from  the  exciter  bus 
bars. 

TR.VNSMISSION  Lines. 
The  transmission  lines,  two  in  number,  leave  the 
l>ui](ling  through  15  inch  tih's.  at  Ixith  cuds  of  which 
are  set  heavy  plate  glass  shields  with  a  hole  in  the 
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centre,  the  entrance  being  further  protected  by  a  con- 
crete hood  on  the  outside.  The  transmission  system 
consists  of  two  lines  of  cedar  poles  set  forty  feet  apart, 
110  feet  between  individual  poles. 

The  distance  of  transmision  is  about  18  1-2  miles, 
at  a  voltage  of  25,000  volts  between  line  and  ground. 
The  transmission  wire  is  No.  00  copper,  on  Thomas 
insulators,  the  triangle  being  30  inches. 

One  circuit  is  carried  on  each  pole  line,  each  circuit 
being  on  one  side  of  the  pole  with  cross  arms  arranged 
for  an  additional  circuit  when  the  capacity  of  the 
plant  is  increased. 

The  line  passes  through  heavy  muskeg  swamps  and 
great  difficulty  was  experienced  in  the  hauling  of  ma- 
terial and  the  setting  of  poles.  Where  the  line  crosses 
the  tracks  of  the  Canadian  Pacific  Railway  and  the 
Canadian  Northern  Railway  it  was  necessary  to  erect 
a  tower  of  four  wooden  poles  set  in  concrete,  the  con- 
crete being  carried  five  feet  above  the  ground  level, 
to  protect  the  poles  from  bush  fires.  A  No.  00  strand- 
ed hemp  core  cable  was  used  across  all  railroad  right 
of  ways.  A  No.  5  galvanized  iron  wire  is  run  at  the 
top  of  the  pole,  and  at  the  ends  of  the  upper  cross 
arm,  these  wires  being  grounded  every  second  pole. 
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One  line  carries  a  telephone  line  of  No.  9  galvanized 
iron  wire,  transposed  every  third  pole,  and  supported 
on  cross  arms  5  feet  below  the  main  arm. 

Sub-station  at  Fort  William. 

The  sub-station  at  Fort  William  is  a  two  storey 
concrete  building,  with  galleries.  The  high  tension 
line  enters  in  a  similar  manner  to  its  entrance  at  the 
power  house.  The  low  tension  and  high  tension  light- 
ning arresters  are  situated  on  galleries  on  opposite 
sides  of  the  building. 

The  high  and  low  tension  oil  switches,  transform- 
ers, switchboard,  benchboard  and  motor  generator  set 
are  located  on  the  main  floor,  while  the  high  and  low 
tension  bus  bars,  feeder  switches,  air  chamber  and 
battery  room  are  located  in  the  basement.  The  high 
tension  bus  bars  are  in  duplicate,  and  are  placed  in 
concrete  apartments  similar  to  those  at  the  power 
house.  A  small  motor  generator  set  and  battery  are 
furnished  for  operating  the  motor-operated  oil 
switches.  The  station  is  equipped  with  a  15  ton  hand 
operated  Niles  crane. 

The  switchboard  consists  of  a  station  panel,  motor 
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generator  panel  and  ten  feeder  panels  of  1,000  kw. 
capacity  each. 

The  station  is  built  for  the  full  output  of  the  power 
plant,  but  only  two  banks  of  transformers  are  install- 
ed at  present. 

At  the  power  house  the  transformer  switches  are 
provided  with  inverse  time  limit  overload  relays,  oper- 
ating to  cut  out  the  transformer  bank  on  the  high  ten- 
sion side.  Out-going  lines  are  provided  with  T.  P. 
overload  definite  limit  relays.  At  the  sub-station  the 
incoming  lines  are  provided  with  T.  P.  overload  in- 
verse time  limit  relays,  and  the  step-down  transform- 
ers with  T.  P.  instantaneous  reverse  current  relays. 
The  current  is  stepped  down  to  2,300  volts  for  local 
distribution  throughout  the  town. 

The  consulting  engineers  for  this  important  and 
interesting  hydro-electric  plant  were  Mr.  William 
Kennedy  for  the  hydraulic  installation  and  Mr.  R.  S. 
Kelsch  for  the  electrical  equipment.  The  electrical 
apparatus  was  furnished  by  the  Canadian  General 
Electric  Company  and  installed  by  Mr.  A.  E.  Gregory 
under  the  supervision  of  Mr.  W.  R.  Bonnycastle,  elec- 
trical construction  engineer. 

Mr.  R.  W.  Leonard  was  resident  engineer,  and  Mr. 
R.  T.  Rogers  superintendent  of  work  at  the  power 
house,  with  Messrs.  T.  Byrne  and  A.  J.  Aldred  as 
assistant  engineers. 

The  management  of  the  Kaministiquia  Power  Com- 
pany, Limited,  consists  of  Mr.  W.  A.  Black,  western 
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manager  of  the  Ogilvie  Milling  Company,  as  general 
manager;  Mr.  W.  L.  Bird,  superintendent  and  chief 
operator;  and  Mr.  C.  E.  Smith,  .superintendent  of  sub- 
station and  fhe  work  at  Fort  William. 

Utiuzation  op  Power. 

The  power  is  used  for  all  branches  of  service,  light, 
power  ami  railway.  liefore  the  plant  was  completed, 
contracts  had  been  closed  with  the  following: — Cana- 
dian Pacific  Railway  Company,  for  2,200  horse- 
power; Ogilvie  Flour  Mills  Company,  1,500  horse- 
power; the  Town  of  Fort  William,  600  horse-power; 
the  Canadian  Iron  &  Foundry  Company,  350  horse- 
power; the  Consolidated  Elevator  Company,  250 
horse-power ;  Muirhead  &  Black,  50  horse-power. 

Fort  William  is  growing  very  rapidly,  being  situat- 
ed at  the  head  of  the  great  lakes,  and  a  very  large 
number  of  industries  are  locating  there  in  order,  first, 
to  obtain  reliable  electric  power  at  reasonable  rates; 
secondly,  to  avoid  the  long  freight  haul  from  the 
distant  cities,  and.  tliirdly.  bornnse  it  is  possible  to 
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secure  raw  material  of  every  description  from  Canada 
atul  the  United  States  by  means  of  lake  freight. 

We  desire  to  acknowledge  courtesies  from  Mr.  R.  S. 
Kelsch  and  Mr.  W.  R.  Bonnyeastle  in  furnishing  data 
and  photographs  for  this  article. 

STORAGE  BATTERY  PATENT. 

Among  several  storage  batter,y  patents  recently 
granted  to  an  American  inventor,  one  is  for  a  new 
method  of  preventing  the  negative  plates  from  losing 
their  capacity.  The  active  spongy  lead  is  impregnat- 
ed with  an  inert  material  like  carbon,  and  in  this  Avay 
the  passageway  for  the  diffusion  of  the  electrolyte 
into  the  pores  of  the  plate  are  maintained  intact  dur- 
ing service. 

A  preliminary  injunction  was  issued  on  July  15tli  by  the 
United  States  Circuit  Court  for  the  Southern  District  of  Now 
York  in  the  case  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company  versus  the  Wagner  Electric  Manufacturing  Com- 
pany, for  the  infringement  of  Stanley  patent  No.  469809, 
granted  March  1st,  1892.  Under  this  decision,  the  Wagner 
Electric  Manufacturing  Company,  of  St.  Louis,  Mo.,  is  for- 
bidden to  make,  use  or  sell  s^elf -regulating  transformers,  which 
infringe  this  patent,  anywhere  iu  the  Uniteed  States. 


THE  TURBINES  OF  THE  KAMINISTIQUIA 
POWER  COMPANY'S  PLANT. 

The  generating  equipment  of  the  Kaministirpiia 
Power  Company's  power  hou.se  at  Kakabeka  Falls, 
described  elsewhere  in  this  number,  comprises  at  pre- 
sent two  generator  nnits  and  two  exciter  units.  Each 
unit  consi.sts  of  a  turbine  with  horizontal  shaft  direct 
connected  to  a  generator  or  exciter  dynamo  respec- 
tively. 

The  turbines  were  designed  and  manufactured  by 
J.  M.  Voith,  Heidenheira  on  Brenz,  Germany,  the 
manufacturer  of  the  powerful  wheels  of  the  Ontario 
Power  Company  at  Niagara  Falls  and  of  the  new 
double  discharge  turbines  of  the  Hamilton  Cataract 
Power  Company  at  DeCew  Falls,  near  St.  Catharines. 
Each  generator  is  driven  by  a  central  discharge,  bal- 
anced twin  turbine  of  the  Francis  or  inward  flow- 
type. 

In  spite  of  the  close  similarity  of  the  type,  the  tur- 
bines at  Kakabeka  Falls  present  an  appearance  some- 
what different  from  that  of  the  Niagara  turbines. 
Owing  to  the  smaller  discharge  of  the  Kaministiquia 
units  the  spiral  casings  of  these  turbines  coidd  be 
made  of  cast  iron  instead  of  reinforced  steel  plates, 
and  the  intermediate  bearing  between  the  two  draft 
clhdws  (;ould  !)('  dispen.sed  with. 

The  turbines  at  Kakabeka  Falls  are  designed  to  de- 
liver (),r)7()  pounds  each  under  180  feet  head  at  275 
revolutions  p((r  minute.  The  centre  of  the  turbines  is 
20  feet  above  the  tail  race  level,  this  part  of  the  head 
l)eing  utilized  by  means  of  one  draft  tube  for  each 
pair  of  turbines,  built  in  the  concrete  foundation. 

Each  pair  of  turbines  is  fed  by  a  .separate  penstock 
of  7  feet  6  inches  inside  diameter.  .  A  wicket  gate  of 
6  feet  6  inches  inside  diameter  is  inserted  before  the 
jicnstock  divides  into  two  branches,  one  for  each  spiral 
casing.  The  wicket  gate  can  be  operated  by  hand 
power  from  the  engine  room. 

The  chute  cases  are  equipped  with  swivel  gates  car- 
ried by  shafts  which  pass  through  stuffing  boxes  and 
are  connected  by  arms  and  links  to  a  regulating  ring, 
actuated  by  a  hydraulic  relay.  By  this  arrangement 
no  parts  of  the  gate  rigging  are  subject  to  any  ob- 
struction by  aeeunudating  sand,  and  the  whole 
mechanism  can  easily  be  kept  thoroughly  lubricated 
and  in  good  working  order. 

The  swivel  gates  themselves  are  open  to  inspection 
and  conveniently  accessible  after  the  removing  of  a 
two-parted  ring  cover. 

The  shaft  of  the  turbine  is  provided  with  two  run- 
ners of  bronze  of  5  feet  diameter.  It  has  a  maximum 
diameter  of  about  14  inches  and  is  carried  in  two  self- 
oiling  bearings  of  ample  length.  A  flange  coupling 
forged  to  the  shafts  connects  the  shafts  of  the  turbine 
and  of  the  generator  rigidly  to  one  another. 

For  controlling  the  speed  each  turbine  is  furnished 
with  an  automatic  governor  of  Voith 's  approved  design. 
The  centrifugal  governor  is  driven  by  belt  and  coun- 
tershaft and  distributes  the  pressure  oil  to  either  end 
of  the  relay  cylinder  by  means  of  a  control  valve  and 
return  mechanism.  The  pressure  is  generated  and 
maintained  by  a  belt  driven  high  pressure  oil  pump 
with  oil  tank  and  air  chamber. 

In  order  to  prevent  undue  rise  of  water  pressure  in 
the  penstock,  when  the  quick  acting  governor  shuts 
the  turbine  gates  at  sudden  decrease  of  load,  a  relief 
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valve  is  jointed  to  the  foremost  end  of  the  distribut- 
ing pipe. 

The  exciter  dynamos  are  driven  by  single  wheel, 
partly  balanced  spiral  turbines  rated  at  285  horse- 
power at  500  revolutions  per  minute.  The  water  enters 
the  cast  iron  spiral  easing  from  below  after  passing 
a  main  stop  valve. 

Wicket  gates  and  outer  gate  rigging  resemble  those 
of  the  generator  turbines.  The  runner  is  cast  of 
bronze  and  the  shaft  carried  in  two  self-oiling  bear- 
ings. The  turbine  and  dynamo  shafts  are  connected 
by  means  of  an  insulating  and  flexible  belt  coupling 
combined  with  a  flywheel. 

The  speed  of  the  exciter  units  is  controlled  by  gov- 
ernors of  smaller  size  working  on  the  same  principles 
as  those  of  the  generator  turbines.  A  separate  oil 
pump  and  the  air  chamber  are  located  in  the  base  of 
the  centrifiigal  governor.  The  pump  and  the  centri- 
fugal governor  are  driven  by  belts  from  the  dynamo 
shaft. 

Tachometers,  pressure  and  vacuum  gauges  complete 


an  efficiency  of  more  than  two  per  cent.  It  is  said 
that  this  efficiency  has  already  been  attained. 

Noe's  thermo-electric  battery  does  not  deteriorate 
after  long  use.  This  device  is  used  in  Austria  and 
Germany.  In  trying  to  obtain  success  let  us  use  M. 
Noe's  elements.  Let  us  in  addition  apply  a  few  com- 
mon principles  of  electrical  science.  We  may  con- 
siderably reduce  the  resistance  of  each  element.  The 
current  strength  is  always  equal  to  the  voltage  divided 
b.y  the  ohmage.  We  may  apply  simple  physical  prin- 
ciples in  order  to  economize  heat.  Look  at  Noe's  bat- 
tery. Naked  gas  flames  are  placed  near  the  elements. 
The  hot  gases  part  with  little  of  their  heat  at  the 
metallic  junctions,  so  that  much  is  wasted.  The  tem- 
peratures of  the  two  ends  of  each  element  should  be 
kept  at  those  which  have  been  found  the  proper  tem- 
peratures for  the  elements  concerned.  There  is  no 
advantage  in  merely  making  one  set  of  junctions  much 
hotter  than  the  other  without  regard  to  the  diagram 
of  temperatures  and  potentials  for  the  elements  con- 
cerned.   It  is  said  that  there  is  seldom  any  benefit  in 


Turbines  for  the  Kaministiouia  Power  Companv. 


the  equipment  of  the  hydraulic  machinery,  which  in 
all  respects  has  proved  thoroughly  satisfactory. 


THERMO-ELECTRIC  BATTERIES. 

By  James  Asher. 

It  is  surprising  that  so  few  inventors  have  bestowed 
much  attention  upon  the  thermo-electric  battery.  Here 
we  have  a  device  by  which  heat  is  directly  transform- 
ed into  electricity. 

Mr.  Nikola  says  that  few  seem  to  know  what  is  the 
trouble  with  this  battery.  It  is  not  the  low  efficiency, 
although  this  is  a  great  drawback,  but  it  is  the  f^et 
that  the  internal  resistance  rises,  or  the  battery  gtimh- 
ally  deteriorates  while  in  use.  In  a  few  raonflls,  or 
years,  the  battery  becomes  useless.  Mr.  l^eslfe' '  once 
told  me  that  he  thought  it  utterly  impossible  to obtain 


keeping  one  face  of  a  thermo-electric  battery  at  a 
temperature  of  more  than  100  degrees  higher  than 
the  other. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS.  "-.tt^i^a-i 
The  Canadian  Association  of  Stationary  EngirifegSpiB^ 
held  their  annual  convention  at  Guelph,  August 'T3ih- 
and  15th.  The  following  officers  were  elected^'f-of  th^f 
ensuing  year: — President,  Ed.  Grandbois,  Chath'a'i'ife^ 
vice-president,  Chas.  Kelly,  Chatham;  treasurer,  A. 
M.  Wickens,  Toronto;  secretary,  W.  A.  Crockett, 
Hamilton;  conductor,  W.  McGhie,  Toronto;  door- 
keeper, J.  J.  Heeg,  Guelph.  The  next  annual  meet- 
ing will  be  held  in  Windsor. 
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HYDRO-ELECTRIC  POWER  DEVELOPMENT 


With  Special  Reference  to  Long  Distance  Power  Transmission,  and  Some  Turbines 
of  Large  Unit  Capacity,  Operating  Under  High  Heads  of  Water. 

Bv  Wm.  Kennkdy,  Jr.  Hydraulic  Engi  eer. 


Previous  to  the  successful  long  distance  transmis- 
sion of  power,  plectrically.  for  coinmorcial  purposes, 
many  waterfalls  whicli  are  now  of  great  value,  and 
particularly  where  these  falls  were  of  very  consider- 
able height  (say  100  feet  or  more  for  the  purposes  of 
this  article),  were  of  very  little  practical  use,  as  such 
liigh  falls  are  generally  situated  in  more  or  leess  in- 
accessible places,  and  hence  unsuitcd  for  the  location 
of  industrial  manufactories. 

Successful  long  distance  transmission  of  power  elec- 
trically at  high  voltage  has,  however,  so  changed  the 
conditions  that  the  question  of  distance  between  the 
power  site  and  the  point  at  which  the  power  is  used. 


The  use  of  water  power  under  liigh  heads  has  also 
made  great  changes  in  the  design  and  manufacture 
of  turbines  and  turbine  governors,  owing  to  the  very 
different  conditions  under  which  these  machines  have 
to  work,  and  the  requirements  exacted  from  them,  as 
compared  with  the  older  conditions  and  requirements 
generally.  Under  the  older  conditions,  comparatively 
]ow  heads  of  water,  where  the  speed  of  the  turbines 
was  comparatively  slow,  and  of  le.ss  capacity  in  units 
of  power,  also  where  the  owners  of  the  manufactories 
owned  or  controlled  the  water  power  sites  and  the  tur- 
bines, there  was  not  the  same  necessity  for  the  high 
class  design,  manufacture  and  materials  in  the  tur- 


6.000  H.  P.  Turbine  for  thk  Hamilton  Cataract  Power    Light  cV  Tractio.n"  Co.mpanv. 


up  to,  say,  50  miles  in  localities  where  fuel  for  steam 
power  is  considered  fairly  reasonable  in  cost,  and  as 
far  as  150  miles,  or  even  a  greater  distance,  where 
fuel  is  very  expensive,  I  say  the  question  of  distance 
from  the  water  power  generating  station  to  the  manu- 
facturers' works  is  not  now  a  matter  of  great  import- 
ance ;  and  this  fact  has,  naturally,  and  very  rapidly, 
l)rousrh1  into  u.se  the.se  high  head  falls,  and  made  them 
ill  iii;iii>  instances  of  great  commercial  value.  Manu- 
t'acliircrs  may  now  place  their  works  in  such  locali- 
ties as  will  best  meet  tlieir  requirements,  such  require- 
laentS' as.  delivery  of  the  necessary  raw  materials  to 
the  worlfS,  shipment  of  their  finished  products,  and 
labor  conditions,  these  latter  becoming  more  and  more 
a  matter  of  vital  importance  to  manufacturing  in- 
terests. Experience  has  fairly  well  proven  that  locali- 
ties convenient  to  the  large  centres  of  population  are, 
generally,  most  suitable  for  procuring  and  the  man- 
agement of  labor  for  general  manufacturing  pur- 
poses. 


bines,  and  the  excellence  of  turbine  governors,  that 
is  now  necessary  where  the  turbines  operate  large 
units  of  power  under  high  heads  of  water — say  from 
3,000  to  12,000  horse-power  unit.s — fast  running  and 
direct  connected  to  electric  generators;  and  where, 
as  is  generally  the  case,  the  power  supplied  is  divided 
up  amongst  many  customers  in  different  cities  and 
towns,  and  used  under  conditions  varying  from  the 
steady  power  and  even  voltage  required  for  satisfac- 
tory incandescent  lighting  in  private  hou.se.s,  to  the 
extremely  varying  power  conditions  of  electric  rail- 
way and  rolling  mills  use — and  such  varying  condi- 
tions the  power  companies  have  to  meet  and  are  now 
very  successfully  meeting  every  day. 

It  will  very  readily  be  seen  that  stoppages  or  irre- 
^^;■•^rities  of  speed  in  turbines  and  turbine  driven  ma- 
cliinory  that  were  at  one  time  looked  upon  as  ituite 
reasonable;  will  not  now  be  tolerated,  notwithstanding 
the  extremes  of  operating  conditions  imposed  as  above 
mentioned.   Turbines,  and  the  entire  hydraulic  etjuip- 


'^September,  1907    C,  R;;,  '         THE  CAINADIAIN  ELECTRICAL  NEWS 


ment,  including  the  governors  regulating  the  speed  of 
tlieturbines,mustalsobeprepared  to  take  care  of  almost 
instantaneous  total  changes  of  load  brought  about  by 
short  circuits  on  the  transmission  lines,  thus  requir- 
ing a  perfection  of  turbine  equipment  and  turbine 
governors  not  even  dreamed  of  a  comparatively  few 
years  ago. 

Strange  to  say,  the  so-called  Francis  turbine,  a  de- 
velopment of  this  country  (America),  has  had  until 
recently,  if  not  even  at  the  present  time,  its  highest 
development  in  European  countries;  and  from  these 
countries  the  turbines,  or  designs  for  them,  for  most 
of  the  large  and  high  head  powers  have  been  brought. 
These  conditions  are,  however,  being  rapidly  changed, 
so  that  high  class  turbines  and  governors  are  now  be- 
ing made  in  America;  but  it  may  be  mentioned,  inci- 
dentally, that  some  of  the  best  turbine  manufactories 
in  America  have  European  trained  engineers  in  their 
draughting  rooms  as  turbine  designers. 

As  illustrating  the  number  of  European-made  tur- 
bines, or  turbines  made  from  European  designs,  in 
some  large  power  plants  now  in  use,  I  mention  the 
Niagara  Falls  Power  Company,  operating  on  the 
United  States  side  of  the  Niagara  river  with  twenty- 
one  turbines,  aggregating  105,000  horse-power;  the 
Canadian  Niagara  Power  Company,  with  five  turbines, 
say  60,000  horse-power  capacity,  and  the  Ontario 
Power  Company,  four  turbines,  say  50,000  horse- 
power, these  two  last  mentioned  companies  operating 
at  Niagara  Falls  on  the  Canadian  side  of  the  Niagara 
river;  the  Dominion  Power  &  Transmission  Company 
of  Hamilton,  Ont.,  with  power  house  near  DeCew 
Falls,  Ont.,  six  turbines  aggregating  26,000  horse- 
power; the  Kaministiquia  Power  Company's  plant 
with  two  turbines,  say  12,000  horse-power;  and  the 
Shawinigan  Water  &  Power  Company,  Shawinigan 
Falls,  Que.,  with  one  turbine,  say  5,000  horse-power, 
or  a  grand  total  of  European-made  turbines,  or  tur- 
bines made  directly  from  European  designs,  amount- 
-  ing  to  fully  250,000  horse-power,  with  provision  for 
doubling  this  amount. 

The  heads  of  water  used  at  the  power  houses  men- 
tioned are,  approximately,  Niagara  Falls  Power  Com- 
pany (United  States),  136  feet  for  ten  turbines  in 
No.  1  power  house,  141  feet  for  eleven  turbines  in  No. 
2  power  house,  and  about  the  same  at  the  Canadian 
Niagara  Company 's  power  house ;  Ontario  Power 
Company,  175  feet  effective  head;  Dominion  Power  & 
Transmission  Company,  265  feet  head;  Kaministiquia 
Power  Company,  175  feet  effective  head;  Shawinigan 
Water  &  Power  Company,  135  feet  head. 

The  writer,  as  the  hydraulic  engineer  for  the  Do- 
minion Power  &  Transmission  Company  (formerly 
the  Hamilton  Cataract  Power,  Light  &  Traction  Com- 
pany), visited  Europe  twice  to  take  tenders  and  make 
contracts  for  turbines  for  that  company,  and  also  sub- 
sequently visited  Europe  and  took  tenders  for  the  On- 
tario Power  Company's  turbines.  The  turbines  pro- 
cured for  the  first  named  company  developed  a  little 
over  7,000  horse-power  per  unit,  and  the  Ontario 
Power  Company's  turbines  at  their  test  developed 
14,000  horse-power  per  unit  on  the  turbine  shaft 
— in  each  case  being  the  most  powerful  water  driven 
units  that  the  writer  knows  of  at  the  respective  times 
at  which  they  were  put  into  operation.    The  writer 
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was  also  hydraulic  engineer  for  the  Kaministiquia 
Power  Company  during  the  time  of  the  construction 
of  the  turbines  above  referred  to. 

The  turbines  brought  from  Europe,  or  of  European 
design,  so  far  as  tested,  have  given  excellent  results 
as  to  efficiencies,  and  have  proved  very  satisfactory 
in  use ;  the  same  may  also  be  said  of  the  turbine  gov- 
ernors. 

The  power  now  generated,  and  to  be  generated  at 
the  power  stations  above  mentioned,  is  used  or  to  be 
used  at  distances  varying  from,  say,  half  a  mile  from 
the  power  station  to  probably  100  miles,  thus  showing 
the  development,  within  a  comparatively  few  years, 
of  long  distance  power  transmission  electrically. 

THE  QUEBEC  BRIDGE  BUILT  BY  ELECTRIC 
POWER. 

The  Quebec  bridge  across  the  St.  Lawrence  river, 
to  which  reference  was  made  in  our  last  number,  is 
the  longest  single  span  bridge  in  the  world,  the  total 
length  between  abutments  being  3,220  feet.  It  is  in- 
teresting to  note  that  the  entire  work  of  erection  is 
being  done  by  electric  power  from  apparatus  sup- 
plied by  Allis-Chalmers-BuUock,  Limited,  Montreal. 
Alternating  current  at  2,400  volts  is  delivered  by  the 
Canadian  Electric  Light  Company  to  two  sets  of 
motor  generators  made  by  Allis-Chalmers-Bullock  and 
located  in  a  sub-station  on  the  approach  span,  and 
then  goes  out  at  550  volt  direct  current  to  the  engines 
on  the  traveller  and  all  other  motors  on  the  work. 

All  riveting,  drilling  and  reaming  is  done  by 
compressed  air,  furnished  by  two  Herron  &  Bury  com- 
pressors, made  by  the  Bury  Compressor  Company,  of 
Erie,  Pa.,  and  driven  by  General  Electric  motors. 

This  being  one  of  the  first  times  electric  power  has 
been  used  on  structural  steel  erection  work  of  any 
magnitude,  the  outcome  of  the  experiment  has  been 
watched  with  interest,  and  the  fact  that  no  delays  or 
breakdowns  have  yet  been  experienced  speaks  well  for 
this  power  for  sucli  use  in  general,  and  for  this  instal- 
lation in  particular. 

The  absence  of  smoke,  noise  and  confusion  is  espe- 
cially noticeable  to  a  visitor  at  the  bridge  site,  due 
chiefly  to  the  admirable  electric  installation  for  hand- 
ling all  lifts. 

An  attractive  booklet  describing  the  Quebec  bridge 
has  recently  been  issued  by  two  of  the  engineers, 
Messrs.  E.  R.  Kinlock  and  N.  R.  McLure,  of  New 
Liverpool,  N.S. 

The  City  of  Revelstoke,  B.C.,  is  asking  for  tenders 
up  to  September  9th  for  additional  equipment  and  re- 
arrangement of  the  hydro-electric  plant,  comprising 
500  B.H.P.  producer  gas  plant  and  gas  engines,  gen- 
erators and  exciters,  transmission  apparatus,  switch- 
boards, wiring  and  re-arrangement  of  present  plant. 
Mr.  Cecil  Goddard,  C.E.,  is  the  chief  engineer  for  the 
city. 

The  Calgary  Power  &  Transmission  Company  are 
about  to  commence  work  on  their  power  development 
scheme  at  Calgary.  The  first  actual  work  to  be  done 
is  to  divert  the  water  from  its  present  course  through 
the  gorge.  This  will  be  accomplished  by  tunnelling 
through  the  cMfi^.  Mr.  Garnet  P.  Grant  is  the  general 
manager  of  the  Calgary  Power  &  Transmission  Com- 
pany, while  Mr.  C.  H.  Mitchell,  of  Toronto  and  Nia- 
gara Falls,  is  the  consulting  engineer. 
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On  the  opposite  page  will  be  found  the  programme, 
subject  to  revision,  of  the  seventeenth  annual  conven- 
tion of  the  Canadian  Electrical  Association,  to  be  held 
in  Montreal  Wednesday,  Thursday  and  Friday,  Sep- 
tember 11th,  12th  and  13th.  It  will  be  observed  that 
the  list  of  papers  is  a  lengthy  one,  the  committee  hav- 
ing been  particularly  successful  in  inducing  a  num- 
liiT  111'  t:ci:t Ictncn  prominent  in  the  engineering  and 


i.lR.  R.  G.  Black, I 

President jCaiiadian  Electrical  Asstviation. 

operating  fields  to  contribute  to  the  convention  pro- 
granune.  It  is  expected,  however,  that  there  will  be 
amijle  time  for  a  free  and  general  discussion  of  the 
various  topics,  and  the  members  are  requested  to  read 
carefully  the  advance  copies  of  the  papers  which  are 
placed  in  their  hands,  so  as  to  be  prepared  to  ask 
questions  and  bring  out  the  points  of  interest.  One 
object  which  the  central  station  man  has  in  attending 
u  convention  of  this  kind  is  to  widen  his  knowledge  of 
operating  methods,  that  he  may  improve  the  efficiency 
of  his  plant.  This  he  may  do  by  learning  of  some 
better  system  of  operation  or  of  some  new  devices  or 
apparatus.  When  to  the  list  of  papers  is  added  the 
Question  Box,  so  ably  conducted  by  Mr.  A.  A.  Dion, 
it  can  safely  be  predicted  that  there  will  be  something 
to  learn  by  everybody  at  this  year's  convention. 

The  meeting  room  will  bo  the  Assembly  TTall  of  the 
Canadian  Society  of  Civil  Engineers,  41:?  Dorchester 


street  west,  while  the  convention  headquarters  and 
bureau  of  information  will  be  at  the  Windsor  Hotel. 

The  entertainment  programme  has  not  been  finally 
completed  at  time  of  writing,  although  it  has  been 
arranged  that  there  will  be  a  theatre  party  on  the 
evening  of  the  12th  and  a  tea  for  the  ladies  in  the 
afternoon,  while  special  cars  will  be  provided  for 
those  who  wish  to  go  to  the  race  track  Friday  after- 
noon. Dominion  Park  will  be  visited  Friday  even- 
ing. 

Doubtless  the  greatest  attraction  will  be  the  Elec- 
trical Exhibition  in  the  Drill  Hall  on  Craig  street. 
This  will  be  visited  l)y  the  members  on  AVednesday 
evening.  The  management  of  this  Exhibition  have 
spent  a  large  sum  of  money  to  provide  special  features, 
which  will  interest  and  please  not  only  the  electrical 
jjcoplc.  l)ut  the  public  at  large.  Each  visitor  will  be 
given  a  souvenir.  Meinl)('rs  of  the  Canadian  Electri- 
cal Association  should  take  their  wives  and  daughters 
with  tliciii.  and  give  them  an  opportunity  of  witness- 
ing the  numerous  applications  of  electricity  of  the 
present  day. 

The  railway  and  steamship  lines  comprising  the 
Eastern  Canadian  Passenger  As.sociation  have  granted 
the  usual  rate  of  fare  and  a  third  for  the  round  trip, 
provided  fifty  or  more  certificates  are  obtained. 

The  Local  Committee  in  charge  of  arrangements 
consists  of  Messrs.  Henry  D.  Bayne  (chairman),  Al- 
darman  Sadler,  J.  W.  Pilcher,  E.  F.  Sise,  L.  J.  Bel- 
nap,  Watson  Jack  and  D.  ^IcDonald.  There  will  be 
a  special  meeting  of  the  Canadian  Street  Railway 
Association  in  Montreal  September  12th  and  13th, 
and  the  two  associations  wiU  probably  join  for  enter- 
tainment purposes.  • 


CONVENTION  REGISTER. 

Allis-Chalmers-BuUock,  Limited,  will  publish  again 
at  intervals  during  the  convention  the  register  of 
those  in  attendance,  which  has  proved  a  useful  fea- 
ture of  previous  conventions.  Those  registering  are 
given  buttons,  numbered  consecutively,  and  the  cor- 
responding number  is  printed  with  the  name  and 
address.  This  affords  an  easy  and  accurate  way  of 
identifying  members.  As  a  large  attendance  is  con- 
fidently expected,  in  view  of  the  Exhibition  and  other 
attractions,  it  should  this  year  be  of  even  more  ad- 
vantage than  usual  to  those  in  attendance. 
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Canadian  Electrical  Association — Convention  Program 

WEDNESDAY,  SEPTEMBER  t  i 

9.30 

a.m.- 

—Meeting  of  Managing  Committee. 

10.30 

a.m.- 

—Opening  Session. 

Minutes. 

President's  Address. 

Reports  and  Communications. 

11.00 

a.m.- 

— 'Electric  Heating  and  Cooking  Devices,"  by  Mr.  A. 

B.  Lambe. 

Atternoon"  Session.  , 

2.00 

p.m.- 

— 'Trials  of  the  Operatmg  Man,"  by  Mr.  M.  A.  Sam- 

METT. 

"Three  Wire  Generators,"  by  Mr.  B.  T.  McCor- 

MACK. 

Question  Box. 

TTiVTnATT'Nm 

1  i  V  suiM  ±xN  Or. 

V^Ttii^"  ■f"r»  'Hip  Tnippfyir^fil  TTlirTiiKi'hi ati 

V  XoJlIj    yjKJ     UXIC     1  'i  1  r^!  A,\  1 1  .n,  1  I'JAIIIIfllillnl- 

'    THURSDAY,  SEPTEMBER  \2 

Morning  Session. 

9.30 

a.m.- 

—"The  History  and  Development  of  High  Tension  In- 

sulators," by  Mr.  Clarence  E.  Delafield. 

' '  The  Value  of  the  Nernst  Lamp  to  the  Central  Sta- 

tion, ' '  by  Mr.  A.  E.  Fleming. 

"Incandescent  Lamps,"  by  Mr.  J.  M.  Robertson. 

Question  Box. 

Afternoon  Session. 

2.00 

p.m.- 

—"Frazil  and  Anchor  Ice:  The  Difficulties  They  Cause 

at  Hydraulic  Plants ;    Some  Remedies, ' '  by 

Mr.  John  Murphy. 

"The  Load  Factor,"  by  Mr.  R.  M.  Wilson. 

tjt              (^j                                 J                 '111                        *  A      1     f  ;11T* 

In  the  aiternoon  a  tea  will  be  provided  tor  the  ladies 

at  the  Royal  St.  Lawrence  Yacht  Club. 

4.30 

p.m.- 

-Executive  Session. 

EvR',"\rT'\rn 

Thpaffp  Pai'tv — PaTtiPiilars  will  bp  p'ivpn  in  a  Pt^o- 

{TTmn  AT  Tr,ii'fp"pi"niTiTTiPTi^"  ■fri  Tip  AV>^■n^np^^  rliTPinc 

the  CoTivpution 

FRIDAY,  SEPTEMBER  t3 

Morning  Session. 

9.30 

a.m.- 

-"Modern  Lighting  Transformers,"  by  G.P.Cole. 

Paper  by  Mr.  Geo.  H.  Montgomery. 

Naming  of  Standing  Committees. 

Next  Place  of  Meeting. 

Unfinished  Business. 

Afternoon. 

Special  cars  will  be  provided  to  the  Race  Track 

Evening. 

Visit  to  Dominion  Park. 
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MONTREAL  LIGHT,  HEAT  &  POWER 
COMPANY'S  NEW  HEADQUARTERS. 

Ever  since  the  organization  of  the  Montreal  Light, 
Heat  and  Power  Company,  and  the  combining  of  the 
niimeroTis  companies  represented  in  this  corporation, 
it  has  been  very  generally  recognized  that  large  office 
quarters  were  a  necessity,  and  that  the  only  manner  of 
obtaining  what  was  desired  was  to  build  for  them- 
selves. 

The  company  have  therefore  erected  at  the  north- 
west corner  of  Craig  and  St.  Urbain  streets  a  fine 


are  of  Indiana  limestone,  with  Stanstead  granite  to 
the  height  of  the  first  storey  windows. 

There  are  two  entrances  from  Craig  street,  one 
leading  directly  into  the  main  office  of  the  company, 
and  the  other  to  the  elevator  hall.  An  entrance  from 
St.  Urbain  street  is  also  provided  for  the  use  of  the 
employees. 

The  vestibules  have  high  marble  wainscots  with 
vaulted  ceilings,  and  the  main  halls  marble  dadoes 
and  ornamental  beamed  ceilings.  The  main  office  of 
the  company  is  spaciously  and  conveniently  arranged 


New  Office  Building  of  the  Montreal  Light,  Heat  &  Power  Company. 


office  building  of  about  one  hundred  feet  high,  cap- 
able of  not  only  taking  in  the  entire  office  stafi:',  but 
of  giving  in  addition  numerous  offices  which  may  be 
leased  to  advantage. 

The  structure  consists  of  seven  storeys  and  a  base- 
ment, in  all  100  feet  high.  It  is  an  office  building  of 
the  most  modern  type,  absolutely  fireproof  and  of 
skeleton  steel  construction.  The  exterior  is  of  exceed- 
ingly handsome  and  dignified  appearance,  but  little 
ornamented,  acquiring  its  beauty  from  the  strength 
and  simplicity  of  its  design  and  from  its  studied  pro- 
portions.  Both  the  Craig  and  St.  Urbain  street  fronts 


for  the  public,  with  a  show  room  for  gas  or  electric 
cooking  and  heating  appliances. 

Such  woodwork  as  is  of  necessity  used  in  the  finish- 
ing of  the  building  is  of  white  oak  with  a  natural  fin- 
ish, and  all  the  offices  have  excellent  lights.  The  up- 
per floors  have  large  corridors  with  marble  base  and 
terrazzo  floors,  iron  and  marble  staircases  and  high 
speed  elevators,  making  the  offices  among  the  most 
desirable  in  the  city. 

The  company  will  occupy  the  three  lower  storeys 
and  the  top  storey  for  their  exclusive  use. 

Mr.  Kenneth  C.  Rea  is  the  designer  of  the  structure. 
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The  New  Hydro-Electric  Plant  of  the  Sherbrooke  Power, 

Light  &  Heat  Company 


The  Sh('rl)rookp  Power,  Light  &  Ileat  Company 
h;i\T  had  in  operation  for  the  past  nine  months  a  new 
hydro-electric  plant  of  interesting  design  and  con- 
striK'tion.  The  company  was  originally  established  in 
1SS(S.  The  plant  consisted  of  a  brick  building 
erected  on  a  small  island  in  the  middle  of  the  river 
jusl  below  the  main  d;iiii.  as  shown  in  Figure  1.  The 
walerwhcels  for  this  pljint  were  placed  at  the  lowest 
possible  point  on  the  right-hand  side  of  the  power 
lionse.  and  the  power  from  the  waterwheels  was 
transmitted  lo  the  generator  by  means  of  belts. 

The  original  plant  consisted  of  two  240  kw.  2.400 
volt  Stanley  two  phase  133  cycle  generators,  and  one 
3(1(1  kw.  2,400  volt  Stanley  two  phase  generator. 

Ill  IDOf)  the  company  concluded  that,  owing  to  the 


for  making  these  wires  accessible,  which  view  also 
shows  the  method  employed  for  ventilating  the  power 
house,  which  was  situated  so  low  that  it  would  be 
very  warm  at  certain  seasons  of  the  year,  when  the 
plant  was  operating  to  it,s  maximum  capacity. 

The  power  hou.se  is  lighted  by  means  of  two  sky- 
lights glazed  with  fireproof  glass  and  .so  arranged 
that  the  lighting  effect  in  the  day  time  is  remarkably 
good,  as  will  be  seen  by  referring  to  Figure  3.  which 
shows  the  waterwheels,  generators,  waterwheel  gov- 
ernors, and  a  portion  of  one  of  the  waterwheels  for 
driving  the  exciter.  There  are  two  exciters,  either 
having  sufficient  capacity  for  operating  three  genera- 
tors. 

Figure  4  shows  No.  2  exciter,  switchboard  gallery. 


Fig.  I — View  ok  Original  Powkr  House. 


I'iipid  (levelo|)iueiit  of  the  city  and  the  increasing  de- 
luniiil  I'll)'  iinwei-,  the  plant  would  in  a  short  time  be 
iiverlnaded  In  sncli  an  extent  that  something  would 
have  1(1  lie  (lone  lo  I'elieve  the  situation,  which  was 
aggravated  hy  llie  \n\\  power  factor  and  diflficulty  ex- 
p(M-iene(  (l  in  njieralin^'  llie  Stanley  two  pliase  motors. 
.\1  first  it  was  lliougiil  advisahh^  to  re-construct  the 
existing  power  iiouse  with  a  view  to  bringing  the  same 
np-1o-dat(>  as  near  as  i)ossiblp.  It  was  finally  decided 
1(1  call  in  llie  services  of  a  consulting  engineer,  and 
this  resulted  in  the  conii)any  reaching  a  decision  to 
abandcm  the  original  power  house,  as  a  ]>ower  house, 
and  construct  an  entirely  new  building  and  plant, 
making  the  same  up-to-date  in  every  respect. 

Plans  and  specifications  were  prepared  and  con- 
tracts let,  and  the  work  completed  witho\at  a  single 
hitch  or  accident  of  any  kind. 

The  new  plant  is  shown  in  Figure  2.  and  it  will  be 
seen  that  it  has  been  built,  so  to  speak,  down  in  the 
ho(\  of  the  river,  lietween  the  island  supporting  the 
old  plant  and  the  fon^bay.  Tn  this  viinv.  we  see  the 
wir(>s  entering  the  new  power  house  under  the  C(^p- 
jier  covered  entrance  for  the  wires,  showing  a  gallery 


switchboard,  etc.  In  the  lower  left-hand  corner  of 
Figure  4  will  be  seen  a  portion  of  one  of  the  water- 
wheels u.sed  in  the  original  plant.  This  waterwheel 
will  be  utilized  for  driving  No.  3  generator  in  the 
new  plant,  which  will  be  of  the  same  capacity  a.s  the 
two  now  installed  and  will  be  located  in  line  with  the 
same.  This  wtiterwheel  is  supplied  by  two  pipes 
which  enter  the  wall  of  the  old  power  house,  and  are 
clearly  shown  in  Figure  5.  These  pipes  enter  the 
wall  of  the  old  Iniildiug,  the  portion  of  which — or  the 
corner  shown  in  this  figure — has  been  made  part  of 
the  new  plant.  In  this  figure  we  also  have  a  good 
view  of  the  method  of  bringing  out  the  wires  in  the 
new  plant. 

The  new  power  house  is  constructed  with  fireproof 
material  throughout.  The  foundations  and  walls  are 
made  of  concrete.  The  roof,  which  is  constructed  of 
concrete,  is  supported  with  steel  trusses,  and  the  win- 
dow frames,  sashes,  slrvlights.  etc..  are  all  made  fire- 
proof, being  eon.structed  of  galvanized  iron  and  wire 
glass.  The  lighting  effect  in  the  day  time  is  remark- 
able, and  the  temperature  of  the  power  house  can  be 
kept  exceedinarlv  low  bv  means  of  the  small  ventilat- 
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ing  fans,  notwithstanding  the  fact  that  the  power 
house  site  is  80  feet  below  the  average  level  of  the 
city,  and  actually  surrounded  on  four  sides  by  walls, 
dams,  etc. 

The  switchboard  and  electrical  apparatus  were  fur- 
nished by  the  Canadian  General  Electric  Company, 
and  consists  of  the  following: — 

Two  625  k.v.a.  225  r.p.m.  60  cycle  2,300  volt  3  phase 


breaker  controlled  by  time  limit  ovei-load  relays.  The 
single  phase  circuits  are  so  arranged  by  means  of 
transfer  switches  that  any  single  phase  circuit  can 
be  transferred  to  any  phase  of  the  three  pliase  sys- 
tem for  equalizing  the  load  on  the  three  phase  bus 
bars. 

The  instruments  are  mounted  on  blue  Vermont 
marble  panels,  and  the  switchboard  is  placed  10  feet 


Fig.  2 — View  of  New  Plant,  Showing  Mkthod  of  Ventilation, 


Fig.  3 — View  of  Waterwheels,  Governors  and  Generators. 


generators;  two  waterwheel  driven  35  kw.  125  volt  from  the  rear  wall.  The  lightning  arresters  are  placed 

600  r.p.m.  exciters.  on  a  board  covered  with  asbestos  on  each  line  as  it 

The  switchboard  consists  of  six  single  phase  panels ;  enters  the'  station  on  the  rear  wall, 
five  3  phase  power  panels ;  three  generator  panels,  and  In  addition  to  the  regular  instruments  for  oper- 

ono  exciter  panel.  ating  the  various  circuits,  generators,  etc.,  a  special 

I'^.ii'li  line  is  (■(|ni|>iM'(l  vvitli  ;ui  automatic  oil  circuit  frequency  indicator  is  shown  on  iJie  loft-hand  wall. 
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from  which  the  operator  can  see  at  all  times  the  exact 
speed  of  the  apparatus,  also  the  synchronizing  indica- 
tor and  the  recording  voltmeter. 

The  waterwheels  consist  of  two  units,  eacih  unit 
comprising  two  35  inch  runners,  guaranteed  to  de- 
velop 875  horse-power  at  225  r.p.m. 

The  exciter  waterwheels  have  a  capacity  of  50  horse- 
power each  at  600  r.p.m.  Each  exciter  waterwheel 
receives  its  supply  of  water  from  separate  sources,  so 
that  in  the  event  of  repairs  being  necessary  to  either 
section  of  the  plant,  it  will  not  interfere  with  the 
operation  of  same.  The  waterwheels  are  regulated  hy 
means  of  Lombard  governors,  located  as  shown  in 
Figure  3. 

The  hydraulic  equipment  of  the  power  house  was 
constructed  and  installed  by  the  Jenekes  IMachine 
Company,  of  Sherbrooke. 

The  new  plant  was  put  in  operation  last  December, 
since  which  time  a  large  amount  of  new  business  has 
been  contracted  for.  At  the  present  time  the  Power 
Company  are  supplying  power  to  the  Jenekes  Ma- 
chine Company,  Canadian  Rand  Drill  Company,  Que- 
bec Central  Railway  Company's  shops,  and  many 
other  smaller  concerns,  having  in  all  about  500  horse- 
power in  motors,  24,000 "incandescent  lamps  and  100 
arc  lamps.  The  outlook  is  also  very  promising,  as  the 
demand  for  electric  power  is  increasing  daily. 

The  entire  new  plant  was  designed  and  contracted 
for  by  Mr.  R.  S.  Kelseh,  of  Montreal,  the  company's 
consulting  engineer,  and  installed  under  the  super- 
vision of  Mr.  A.  Sangster,  superintendent  for  the 
Sherbrooke  Power,  Light  &  Heat  Company. 


The  Hamilton  Board  of  Works  recently  opened  tenders  for 
gas  and  electric  lights.  The  Cataract  Company  quoted  $60  a 
lamp  for  a  ten-year  contract  and  $6.5  for  five  years  for  five 
hundred  are  lamps.    W.  A.  Logic,  of  Chisholm  &  Logic,  on 


LIGHTING  TRANSFORMER  BULLETIN. 

Messrs.  Allis-Chalmers-Bullock,  Limited,  have  re- 
cently issued  a  bulletin,  No.  300,  describing  their 
standard  lighting  transformers.    It  contains  numer- 


FiG.  5 — View  of  Pipes  to  Waterwheels. 

ous  illustrations,  including  diagrams  showing  con- 
nections for  different  voltages.  For  their  standard 
line  of  lighting  transformers,  Allis-Chalmers-Bullock, 


Fig.  4 — View  oi-  Swi  ri  imo.vRD,  Xo.  2  Exc  iter  .\nd  Portion  ok  W.xtekwhkel. 


behalf  of  an  unknown  company,  offered  to  supply  500  arc 
lights  at  $55  for  ten  years  and  $60  for  five  years.  The  pre- 
sent price  averages  about  $82.50.  The  American  Street  Lamp 
Company  offered  to  supply  500  gas  lamps,  including  ever_v- 
thing,  at  $31  for  five  years  and  $30  for  ten  years.  The  Ham- 
ilton Gas  Light  Company's  price  was  $31.50  for  five  years  and 
$28.50  for  ten  years. 


Limited,  employ  the  "core"  type,  which  is  now  almost 
universally  recognized  as  the  best  all-round  type  for 
lighting  service.  Their  transformers  are  oil-filled  and 
self-cooled,  and  possess  the  following  good  points: 
(1)  Low  cofe  loss;  (2)  high  efficiencies  at  all  loads; 
(3)  low  temperature  rise;  (4)  good  regulation;  (5) 
strong  mechanical  design. 
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WOOD   POLE   LINE  CONSTRUCTION 


By  a,   B.  Lambe. 


An  electric  plant  consists  broadly  of  three  main 
divisions,  namely,  the  generating  or  producing  end, 
the  motors  and  lighting  devices,  or  the  utilization 
end,  and  the  connecting  link  between  them,  the  line. 
The  first  two  usually  receive  very  careful  considera- 
tion on  the  part  of  both  the  customer  and  the  manu- 
facturer, but  the  line  does  not  as  a  rule  seem  to  come 
in  for  its  share,  notwithstanding  that  it  is  just  as 
necessary  and  just  as  important  as  the  balance  of  the 
plant.  Further,  it  does  not  get  the  same  attendance 
and  inspection  after  being  put  into  operation  as  does 
the  rest  of  the  equipment.  As  compared  with  this 
condition  we  find  that  underground  work  is  generally 
given  more  attention  and  put  in  on  a  relatively  higher 
plane,  though  the  situations  where  such  construction  is 
commercially  possible  are  comparatively  rare,  this 
being  true  for  the  great  majority  of  Canadian  plants, 
owing  to  the  low  density  of  population.  Nevertheless 
the  diiferent  standards  of  construction,  doubtless  in 
part  at  least,  account  for  the  general  feeling  that 
overhead  work  is  comparatively  unreliable,  and  this, 
together  with  the  unsystematic  way  in  which  it  is  too 
often  erected,  without  question  frequently  add  fuel  to 
the  popular  clamor  against  overhead  wires. 

On  the  other  hand  it  is  obvious  that  there  is  an 
immense  electric  light  and  power  field  which  cannot 
be  served  by  any  other  method,  except  at  rates  which 
would  be  absolutely  prohibitive,  and  so  it  becomes 
incumbent  upon  every  company  operating  overhead 
lines  to  see  in  the  first  place  that  they  are  erected  in 
a  thorough  and  systematic  manner,  and  secondly, 
that  they  are  maintained  in  good  repair.  If  this  be 
not  done  the  interruptions  to  the  service  will  inevit- 
ably be  so  frequent  and  so  costly  as  to  seriously  ham- 
per the  growth  of  what  would  otherwise  be  most 
flourishing  systems,  even  if  in  the  end  they  do  not 
bring  them  down  to  a  mere  struggle  for  existence. 

Right  of  Way. 

About  the  first  thing  to  be  considered  in  erecting 
a  pole  line  is  the  right  of  way.  The  great  majority 
of  plants,  particularly  those  not  employing  transmis- 
sion lines,  use  the  streets  and  highways,  both  from 
considerations  of  first  cost  and  convenience  in  reach- 
ing their  customers,  obtaining  the  right  to  occupy 
public  ground  from  their  charters.  Most  transmis- 
sion lines  of  moderate  capacity  and  voltage  also  take 
the  same  route,  though  for  the  larger  systems  and 
higher  potentials  a  purchased  right  of  way  is  gener- 
ally desirable.  For  this  there  is  usually  required  40 
feet  to  60  feet  on  each  side  of  lines  running  through 
ordinary  bush,  more  if  the  trees  be  unusually  tall,  and 
15  to  20  feet  for  lines  through  clear  ground.  These 
figures  cover  single  lines  only,  and  must  be  increased 
by  the  12  foot  or  15  foot  clearance  necessary  between 
twin  transmissions.  When  starting  to  erect  lines  on 
streets  particular  attention  should  be  paid  to  the 
other  circuits  already  there,  care  being  taken  to  as  far 
as  possible  run  on  the  side  not  already  occupied,  tele- 
phone and  telegraph  systems  being  just  as  objection- 
able as  lighting  and  power  lines.  Trees  also  are  a 
point  to  be  most  carefully  considered,  it  being  natur- 


ally most  desirable  to  keep  away  from  them  as  far  as" 
possible.  Your  street  and  side,  however,  once  chosen, 
should  be  adhered  to  as  strictly  as  possible,  because 
crossings  only  add  to  the  expense  of  the  system  and 
increase  the  chances  of  trouble,  besides  being  most 
unsightly. 

Feeders,  Mains  and  Services. 

If  the  generating  plant  be  so  located,  with  refer- 
ence to  its  load,  as  to  make  the  question  of  drop  one 
which  has  to  be  considered,  it  is  customarv  to  lay  out 
the  lines  on  what  is  called  the  feeder  and  main  sys- 
tem. This  arrangement  consists  in  dividing  the  over- 
head wiring  into  three  distinct  parts,  feeders,  mains, 
and  services,  these  either  being  all  at  substantially  the 
same  pressure,  as  in  direct  current  work,  or  at  ma- 
terially dif¥erent  voltages,  as  in  alternating  plants 
The  mams  are  the  circuits  run  in  proximitv  to  the 
load,  and  designed  so  that  the  voltage  is  approxi- 
mately constant  throughout  their  length.  The  ser- 
vices are  those  lines,  usually  small  and  short,  which 
connect  each  group  of  lights  to  the  mains,  the  drop 
in  the  two  together  being  kept  as  a  rule  within  two 
per  cent.  The  feeders  are  that  part  of  the  system 
connecting  the  power  house  to  the  mains,  the  point  at 
which  they  join  the  latter  being  called  the  centre  of 
distribution.  Most  of  the  losses  in  the  svstem  are 
concentrated  in  the  feeders,  which  are  usually  cal 
culated  so  as  to  have  a  drop  that  is  seldom  less  than 
5  per  cent.,  and  which  should  not  exceed  much  more 
than  twice  that  as  a  maximum,  8  per  cent,  to  10  per 
cent,  being  a  fair  average.  In  consequence  of  this 
large  drop  it  is  not  permissible  to  connect  services 
directly  to  feeders,  except  under  unusual  circum- 
stances, though  the  point  is  not  so  important  in  motor 
work.  The  voltage  on  the  mains  is  kept  within  the 
required  limits  either  by  compensating  voltmeters 
by  pressure  wires,  or  by  a  table  of  power  house  volt' 
ages  corresponding  to  different  loads.  If  there  be 
more  than  one  set  of  feeders  and  mains  all  the  drops 
must  be  made  practically  equal,  otherwise,  in  the 
absence  of  feeder  regulators,  the  voltages  on  the  lamps 
will  vary  beyond  permissible  limits. 

Comprehensive  formulae  for  the  calculation  of  line 
losses  may  be  found  in  various  standard  works  and 
in  different  trade  publications,  but  the  following 
simple  equation  is  correct  for  direct  current  circuits, 
besides  being  fairly  accurate  for  single  phase  alter- 
nating work  when  the  wires  are  of  medium  size  and 
the  power  factor  is  high,  viz. : 


Amperes  x  One  Way  Feet  x  22 

Drop  in  Voles 
or  transposed— 

Amperes  x  One  Way  Feet  x  22 

Circular  Mills 


=  Circular  Mills. 


Drop  in  Volts 


Another  handy  rule,  easily  memorized,  is  as  fol- 
lows, viz. : 

"A  No.  6  three  phase  line  will  carry  100  kw.  .33  miles  with 
an  energy  loss  of  10  per  cent.,  the  delivered  potential  being  1,000 
volts,  and  the  power  factor  being  85  per  cent." 

This  figure  of  85  per  cent,  can  be  assumed  as  a  fair 
average  for  a  mixed  load  of  motors  and  lights. 
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With  this  as  a  basis  the  size  of  wire  for  any  given 
conditions  can  be  quickly  ascertained  within  very  close 
limits,  remembel-ing  that  the  circular  milLs  vary 
directly  with  the  energy  loss,  the  load  transmitted, 
and  the  distance,  and  inversely  as  the  square  of  the 
voltage.  Starting  with  the  above  laid  out  in  equa- 
tion shape,  as  follows,  viz.: 

100  kw.  for  .33  miles,  for  10  per  cent,  loss,  at  1,000 
volts  =  26,250  CM., 

we  would  find  the  wire  required  for  transmitting  300 
kw.  12  miles  with  5  per  cent,  loss,  the  delivered  poten- 
tial to  be  10,000  volts,  by  the  following  equation, 
viz. : 

SfK)  12  (1,000)- 

Required  C.  M  =      (K.  Ws)  x  -  Miles)  x  (Voltages)  x 

100  33  (10,000  - 

10 

—  Oi  Losses)  X  26,250  (C.  M.  of  No  6  Wire) 
6 

This  reduced  gives  57,270  as  the  required  circular 
mills. 

The  nearest  size  to  this  is  a  No.  3  wire,  which,  as 
it  is  a  little  smaller  than  required,  viz.,  52,630  C.  M. 
as  against  57,270  C.  M.,  will  give  a  slightly  greater 
drop  than  5  per  cent. 

Poles. 

In  constructing  a  pole  line  the  next  essential  is  of 
course  a  good  set  of  poles,  because  if  these  be  poor 
or  unsightly  the  best  of  labor  and  the  finest  of  other 
materials  will  never  produce  a  good  line.  In  eastern 
Canada  the  almost  universal  wood  for  this  purpose  is 
cedar,  as  it  grows  to  the  requisite  dimensions  and 
gives  the  best  life,  though  in  other  localities  woods 
of  local  growth,  which  can  in  consequence  be  more 
readily  obtained,  are  frequently  used,  for  instance, 
chestnut  in  the  eastern  States  and  redwood  in  Cali- 
fornia. The  quick-growing  hardwoods  and  the  slow- 
growing  pines  and  cedars  make  the  longest-lived 
poles,  well-grown,  mature  trees  last  longer  than  those 
which  are  very  young  or  very  old,  a  natural  round  or 
split  pole  will  outlast  one  which  is  sawn,  as  will  a 
pole  cut  when  the  sap  is  down,  say  October  to  April, 
as  compared  with  one  cut  at  other  seasons  of  the 
year.  The  actual  life  naturally  varies  considerably, 
but  10  to  12  years  may  be  taken  as  a  fair  average, 
this  assuming  that  the  pole  was  well  seasoned  before 
being  used,  as  neglect  of  this  precaution  may  reduce 
the  life  as  much  as  50  per  cent.  Quite  a  number  of 
pole  preservative  processes  have  been  introduced,  such 
as  creosoting,  but  none  of  them  are  used  in  this  coun- 
try, outside  of  course  of  tarring  the  butts,  which  is  of 
undoubted  value. 

The  most  standard  size  is  30  feet  over  all,  with  not 
less  than  6  or  7  inch  tops,  the  latter  preferred,  and 
with  11  inch  butts.  Longer  poles  are  of  course  neces- 
sary for  many  lines,  besides  which,  as  a  pole  rots  first 
at  the  ground  line,  they  have  the  advantage  of  still 
being  available  for  duty  somewhere  else  after  being 
cut  off.  The  gains,  usually  1  inch  or  1  1-2  inches  deep, 
and  placed  9  inches  from  the  peak  and  2-4  inches 
apart,  should  always  be  painted,  as  should  also  the 
roof.  In  addition  to  this  it  is  desirable  to  paint  the 
pole  all  over,  one  coat  before  it  leaves  the  yard,  and 
another  after  all  line  work  is  finished.  All  30  foot 
poles  on  straight  lines  should  be  set  in  the  ground 
at  least  5  feet,  this  being  increased  to  5  1-2  feet  on 
corners  and  curves.    Larger  poles  should  also  be  set 


somewhat  deeper,  7  feet  being  about  right  for  a  60 
foot  pole.  These  figures  are  all  for  earth  work,  and 
can  be  reduced  about  2  feet  for  rock  setting.  When 
crossing  hollows  or  ri.ses  care  should  be  taken  to  avoid 
abrupt  changes  in  the  level  of  the  line  wires  by  using 
poles  of  suitable  length.  All  poles  which  have  to  be 
climbed  frequently,  such  as  those  car^-ying  transform- 
ers, lights,  etc.,  should  be  stepped.  The  usual  centres 
for  these  are  30  inches,  care  being  taken  to  keep  them 
in  line  with  the  street,  those  at  the  bottom  usually 
being  either  removable  or  else  made  of  wood.  On 
.straight  line  work  poles  are  usually  spaced  110  to  125 
feet  for  lines  of  medium  capacity,  though  for  tran.s- 
mission  lines  in  clear  country,  with  good  poles,  and 
wires  not  exceeding  No.  1,  spacings  up  to  150  feet  are 
allowable.  For  conductors  larger  than  this  it  is  ad- 
visable to  reduce  the  pole  centres  to  about  100  feet. 
On  curves  all  these  figures  have  to  be  reduced  by  30 
to  50  per  cent.,  dependent  on  the  degree  of  curvature. 
Seasoned  cedar  poles  weigh  about  400,  600,  850  and 
1,000  pounds  for  30,  35,  40  and  45  feet  respectively, 
an  unseasoned  pole  being  about  20  per  cent,  heavier. 
A  30  foot  cedar  pole  with  an  11  inch  butt,  and  set 
5  feet  in  the  ground,  will  stand  a  side  strain  on  the 
top  cross  arm  of  some  2,500  pounds  before  it  will 
break,  the  fracture  as  a  rule  being  near  the  ground. 

A  set  of  pole  specifications  for  a  good  line  would  read 
about  as  follows,  viz. : 

"All  poles  are  to  be  cut,  when  the  sap  is  down, 
from  live  growing  cedar  timber,  the  tops  and  butts 
to  be  sawn  square,  and  the  poles  peeled  and  knots 
trimmed  close.  The  tops  must  be  sound  and  must 
not  be  less  than  7  inches  in  diameter,  with  butt  diame- 
ters of  11  inches,  12  1-2  inches,  13  1-2  inches  and 
14  1-2  inches  respectively  for  30,  35,  40  and  45  foot 
lengths.  No  pole  may  have  more  than  one  bend,  this 
bend  to  be  in  one  direction  only,  the  sweep  not  to  ex- 
ceed 1  inch  for  every  6  feet  of  pole  length.  Large  knots 
are  not  to  be  considered  a  defect  if  sound,  nor  is  a  per- 
fectly sound  dead  or  dry  streak,  if  it  does  not  impair 
the  strength  of  the  pole.  Butt  rot  is  permissible  to 
the  extent  of  10  per  cent,  of  the  area  of  the  butt,  but 
it  must  not  extend  far  enough  up  the  pole  to  impair 
the  strength  above  ground." 

Cross  Arms. 

Cross  arms  were  at  first  made  from  long-leaf  yeUow 
pine,  but  red  pine  is  now  the  standard  for  the  great 
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Fig    I.  -CoMutTOR  Sp.\cinc;s  and   Cross  Arms  for  Pote.nti.\ls 
NOT  Exceeding  3500  \  olts. 

majority  of  lines.  The  usual  dimensions  for  city 
work  and  for  medium  sized  transmissions  are  shown 
in  Fig.  1,  for  heavier  lines  3  1-2  inches  x  4  1-2  inches. 
4  inches  x  5  inches  and  4  inches  x  5  1-2  inches  are 
the  sizes  most  generally  used,  the  lengths  of  arms  and 
conductor  spacings  being  shown  in  Fig.  2.  The  figures 
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given  therein  are  the  minimum  desirable,  and  can  be 
somewhat  increased  without  disadvantage,  except  in 
the  case  of  double  circuit  high  voltage  lines,  in  which 
latter  the  length  of  the  upper  arm  tends  to  become 
excessive.  In  view  of  this  twin  lines  for  potentials 
exceeding  25,000  volts  are  sometimes  erected  on  two 
sets  of  poles,  set  about  7  to  9  feet  apart,  with  a  cross 
arm  running  from  one  to  the  other.  This  arm  carries 
four  of  the  six  wires,  the  other  two  being  at  the  tops 
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All  "Dimensions  in  Inches. 


Voltage. 

A 

B 

C 

D 

E 

F 

G 

H 

J 

3500—7000 

18 

26 

40 

50 

84 

58 

24 

9 

48 

10000 — 20000 

24 

32 

40 

52 

96 

60 

24 

9 

60 

20000 — 30000 

30 

42 

48 

60 

120 

72 

30 

10 

66 

30000 — 40000 

36 

48 

60 

70 

144 

82 

36 

10 

70 

Fig.  2.— Conductor  Spacings  and  Cross  Arms  for 
3500  TO  40000  Volt  Circuits. 

of  the  poles.  This  design  makes  a  most  excellent 
line,  and  one  that  requires  but  little  guying  or  brac- 
ing, the  only  disadvantage  being  the  somewhat  higher 
cost  as  compared  with  the  arrangement  shown  in  Fig. 
2.  It  should  be  noted  that,  while  three  phase  trans- 
missions are  generally  arranged  in  the  form  of  an 
equilateral  triangle,  this  is  by  no  means  obligatory. 

The  arm  as  a  rule  is  fastened  to  the  pole  by  two 
7  inch  x  1-2  inch  lag  screws,  but  one  through  5-8  inch 
bolt  makes  better  construction.  The  arms  should 
always  be  faced  against  the  maximum  strain,  such 
as  the  upper  side  of  the  pole  on  hills  and  on  the  far 
side  from  the  line  at  ends,  on  straight  level  line  being 
placed  on  alternate  sides  of  the  poles.  For  distribu- 
tion circuits  it  is  customary  to  brace  all  arms  carry- 
ing more  than  two  pins,  sometimes  even  these  latter 
when  the  wires  are  very  large  or  imbalanced.  In 
transmission  lines  every  arm  should  be  braced.  The 
most  common  brace  is  made  from  ordinary  1  inch 
X  1-4  inch  flat  iron,  sometimes  one  cut  from  angle 
iron  is  used,  though  it  is  not  really  justifiable  except 
on  very  heavy  work. 

All  corners,  ends,  and  heavy  curves,  together  with 
any  other  points  of  unusual  strain,  should  be  double 
armed,  spacing  blocks  of  wood  or  iron  being  inserted 
between  the  two  arms.  In  addition  to  this  all  corner 
arms  should  be  eqiupped  with  guard  hooks,  to  pre- 
vent the  falling  of  any  wires  which  may  get  away 
from  both  insulator  and  pin. 


Cross  Arm  Pins. 
In  the  great  majority  of  Canadian  lines  the  cross 
arm  pins  are  oak  or  birch,  though  for  high  tension 
work,  requiring  longer  pins,  locust  and  eucalyptus 
are  sometimes  specified  on  account  of  their  greater 
strength.  The  standard  size  for  all  ordinary  work 
is  shown  in  Fig.  3,  an  oak  pin  of  these  dimensions 


Fig.  3.  —Standard  Pin. 

being  able  to  stand  a  side  strain  of  300  to  500  pounds, 
birch  and  locust  being  about  50  per  cent,  to  60  per 
cent,  stronger.  Wood  pins  should  be  made  a  driving 
fit  in  the  cross  arm,  and  be  fastened  in  place  with  a 
nail. 

In  addition  to  the  all-wood  pin  there  are  numerous 
combinations  of  wood  tops  with  wood  or  porcelain 
bases,  the  centre  being  a  7-16  inch,  1-2  inch  or  5-8  inch 
bolt.  These  designs  will  not  only  carry  greater  loads 
themselves  without  failure,  being  able  to  carry  a  side 
strain  averaging  3,000  pounds  before  bending,  but 
also  have  the  advantage  of  weakening  the  cross  arm 
much  less.  The  porcelain  base,  when  employed,  is 
for  the  purpose  of  throwing  any  arc  away  from  the 
pin,  and  thus  increasing  the  breakdown  potential.  Be- 
sides these  combinations  there  are  a  great  variety  of 
all-metal  pins,  but  they  are  seldom  employed  except 
on  metal  tower  work  or  on  extra  high  potentials. 
Some  authorities,  though,  claim  that  wood  pins  are 
unsuitable  for  use  with  pressures  materially  higher 
than  20,000  volts,  on  account  of  their  tendency  to 
carbonize  under  the  static  discharge  which  is  always 
present  on  such  potentials.  For  the  apex  wire  on 
single  circuit  lines  a  ridge  iron  makes  far  better  con- 
struction than  either  a  pin  in  the  top  of  the  pole  or  a 
struction  than  either  a  pin  in  the  top  of  the  top  or  a 
wooden  side  block. 

Insulators. 

The  insulator  in  most  general  use  in  this  country, 
comprising  as  it  probably  does  90  to  95  per  cent,  of 
those  in  service,  is  the  well-known  double  grooved 
double  petticoat  glass  type,  about  three  inches  in 
diameter,  this  being  suitable  for  potentials  up  to 
3,500  volts.    For  the  higher  potentials  of  6,600  and 
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10,000  or  12,000  volts  practice  is  about  equally  divided 
between  a  triple  petticoat  glass  form,  about  5  to  5  1-2 
inches  in  diameter,  and  a  somewhat  smaller  double 
petticoat  type  made  of  porcelain,  with  a  tendency 
towards  the  latter.  For  voltages  higher  than  these 
porcelain  is  now  used  almost  exclusively,  though  at 
first  there  was  a  teudency  to  use  gla.ss  on  lines  oper- 
ating as  high  as  20,000  volts.  The  only  advantage 
that  can  be  claimed  for  it  is  that  of  lower  cost,  it 
being  inferior  in  both  mechanical  and  electrical 
strengths,  but  as  the  insulators  form  such  a  very 
small  fraction  of  the  total  cost  of  the  line,  while  at 
the  same  time  being  one  of  the  most  vital  points,  it  is 
but  poor  practice  to  economize  on  them,  the  result  of 
such  a  policy  inevitably  being  that  the  reliability  of 
the  whole  plant  is  lowered  very  materially,  while  the 
saving  on  the  total  cost  is  almost  imperceptible.  One 
piece  porcelain  insulators  with  two  petticoats  are 
satisfactory  for  potentials  not  exceeding  12,000  volts; 
for  higher  pressures  the  two,  three  or  four  piece  forms 
are  desirable,  depending  upon  the  actual  voltage.  For 
telephone  work  a  small  glass  insulator,  commonly 
called  the  pony  form,  is  satisfactory  if  the  line  is 
not  on  the  same  poles  with  a  high  potential  circuit. 
If  the  two  circuits  be  run  together  it  is  desirable  to 
equip  the  telephone  line  with  the  regular  double  petti- 
coat 3,500  volt  form. 

Porcelain  insulators  are  usually  rated  with  refer- 
ence to  the  number  of  petticoats  and  their  shape,  the 
over-all  dimensions,  and  the  arcing  distance.  This 
latter  is  the  sum  of  the  shortest  distances  from  the 
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..—Insulator  Arcing  Distance  ano  Mounting. 


edge  of  one  petticoat  to  the  nearest  point  on  the  next 
part  of  the  insulator,  together  with  that  from  the 
edge  of  the  lowest  petticoat  to  th(>  pin.  the  measure- 
ments all  being  made  iilong  lines  running  45  degrees 
below  the  horizontal.  Tliis  will  be  more  easily 
understood  from  Fig.  4.  iti  wliich  A+B-f-C  is  the  arc- 
ing distance,  all  Ihe  various  .surface  distances,  such 
for  instance  as  that  between  the  tie  wire  and  D.  being 
neglected,  as  in  a  rain  these  have  little  or  no  insulat- 
ing vahie.  The  lengtli  of  the  pin  sliould  be  so  arrang- 
ed   so     as    to    make    dimension    K.    the  height 


of  the  lower  petticoat  from  the  cros.s  arm,  substantially 
equal  to  C.  Experience  indicates  that  porcelain  in.su- 
lators  of  ordinary  design  will  arc  over  at  about  10,000 
volts  per  inch,  which  means  that  the  one  shown  in  the 
illustration,  assuming  that  A-(-B-f-C  totals  to  9 
inches,  would  allow  an  arc  to  pa.ss  over  it  at  about 
90.000  volts.  As  the  allowable  line  potential  is  gener- 
ally figured  as  60  per  cent,  to  75  per  cent,  of  the  arc- 
ing voltage,  we  have  55,000  to  65,000  volts  as  a  fair 
line  pressure  for  the  insulator  in  question.  IJnu.sually 
adverse  conditions,  .such  as  an  extraordinary  amount 
of  dust,  the  presence  of  .sulphur  .smoke,  salt,  fog,  etc., 
will  reduce  this  figure  considerably,  in  extreme  cases 
cutting  it  down  as  much  as  50  per  cent.  Contrary 
to  the  u.sual  understanding,  rain  is  not  hard  to  con- 
tend with,  in  fact  being  very  welcome  at  .such  inter- 
vals as  will  insure  that  the  insulators  are  kept  free 
from  any  heavy  coating  of  dust.  In.sulators  are 
usually  tested  under  a  rose  nozzle  delivering  a  pre- 
cipitation of  3-4  inches  of  water  per  minute,  at  an 
angle  of  45  degrees.  Good  porcelain  will  stand  about 
33,000  volts  for  every  1-8  inch  of  thickness  before  it 
will  puncture. 

In  addition  to  glass  and  porcelain,  a  composition 
insulator  has  not  long  since  been  placed  on  the  mar- 
ket under  the  trade  name  of  Electrose.  It  is  con- 
siderably dearer  than  porcelain,  but  as  an  oflFset  to 
this  it  is  claimed  to  be  practically  unbreakable.  Com- 
paratively little  is  known  of  it  at  present,  the  only 
line  in  this  part  of  the  country'-  which  is  employing 
any  being  one  of  the  Niagara  transmissions. 

Conductors. 

For  the  conductors  themselves  copper  still  remains 
the  favorite,  though  aluminum,  in  the  States  at  least, 
is  now  being  employed  rather  more  freely.  For  trans- 
mission lines  bare  solid  wire  is  used  almost  exclusively 
in  wood  pole  work,  but  for  the  extra  long  spans  per- 
missible with  steel  towers  cable  is  more  desirable.  The 
smallest  permissible  gauge  in  -Auy  case  is  No  8  B  &  S, 
in  fact  in  many  plants  nothing  le.ss  than  No.  6  is 
allowed.  The  .standard  insluation  for  all  ordinary 
voltage  lines  passing  through  cities  or  other  incor- 
porated districts  is  double  braided  weatherproof, 
though  a  triple  braiding  is  required  where  the  Under- 
writers have  jurisdiction..  ^Municipal  authorities  some- 
times call  for  high  potential  circuits  within  their 
boundaries  to  be  insulated  with  rubber,  or  to  be  in 
the  form  of  a  triple  conductor  cable.  It  goes  withojit 
saying  that  in  copper  work  all  joints  should  be  solder- 
ed after  twisting,  and  then  insulated  to  the  same 
standard  as  the  line  itself,  if  that  consist  of  covered 
wire.  Aluminum,  as  is  well  known,  can  be  soldered 
only  with  the  greatest  difficulty,  in  view  of  which 
twisting  only  is  generally  considered  satisfactory-  if 
splicing  sleeves  be  used. 

The  above  refers  of  course  to  light  and  power  con- 
ductors. For  telephone  work  No.  10  and  No.  12  iron 
wire  for  local  and  long  distance  or  transmission  work 
respectively,  with  No.  12  and  No.  14  hard  drawn  cop- 
per as  almost  preferable  alternatives,  are  the  general 
standards. 

AVhen  high  potential  lines  are  run  on  the  same  pole 
with  telephone  and  telegraph  circuits  they  should 
always  be  above  the  others,  being  the  stronger  of  the 
two  and  thus  less  liable  to  break.  Care  should  be 
taken  to  nin  all  circuits  systematically,  a  given  wire 
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being  always  kept  as  far  as  possible  in  the  same  relative 
position.  The  two  wires  of  any  one  circuit  will  have  less 
self-induction  if  run  alongside  each  other,  though 
sometimes  other  considerations  make  it  desirable  to 
keep  them  apart.  As  a  general  rule  the  feeders  should 
be  on  top,  with  the  mains  below,  the  transformers,  if 
not  too  large,  going  in  between  the  high  and  low  volt- 
age lines.  The  neutral  of  a  three  wire  circuit  should 
always  be  in  the  middle,  the  other  two  wires,  and 
also  the  three  conductors  of  a  three  phase  line, 
being  so  placed  as  to  be  at  once  distinguishable  by  their 
position  alone.  Series  circuits,  as  a  rule  being  dead 
during  the  day,  can  conveniently  be  run  on  the  pins 
nearest  the  poles. 

The  tree  question  is  nearly  always  a  vexatious  and 
costly  problem  to  all  companies  operating  on  public 
streets,  because  while  one  but  seldom  finds  a  location 
which  is  entirely  free  from  trees,  still  the  circuits  must 
as  far  as  possible  be  kept  clear  of  them.  Three 
alternatives  present  themselves,  outside  of  course  of  a 
clear  right  of  way,  namely,  to  go  over  the  trees,  through 
them,  or  under  them.  The  first  method  is  expensive, 
and  even  then  more  or  less  temporary,  because  trees 
take  but  a  comparatively  short  time  to  reach  even  the 
tallest  poles.  Trimming  through  them  is  also  expen- 
sive, besides  which  it  generally  produces  more  or  less 
opposition,  nevertheless  a  certain  amount  is  unavoid- 
able in  practically  every  line.  The  third  alternative 
of  running  underneath  is  very  satisfactory,  but  un- 
fortunately there  are  but  few  situations  where  it  is 
practicable.  When  perfect  clearances  cannot  be  ob- 
tained by  any  of  these  methods  it  is  desirable  to  in- 
stall what  is  known  as  tree  wire.  This  is  a  type  insu- 
lated with  3-32  inches  of  rubber,  protected  with  two 
weatherproofed  braids,  the  whole  being  reinforced 
with  a  round  wooden  moulding  at  points  subject  to 
abrasion. 

All  secondaries  should  be.  grounded,  the  connec- 
tion being  taken  from  either  the  neutral  of  a  three 
wire  110-220  volt  system,  or  from  one  side  of  a  two 
wire  110  volt  circuit.  Great  care  should  be  taken  to 
get  to  a  good  ground,  preferably  a  water  pipe,  using 
say  a  No.  4  copper  conductor.  Poor  grounds  are  far 
worse  than  nothing  at  all,  and  in  part  become  a  posi- 
tive source  of  danger,  seeing  that  they  give  a  false 
sense  of  security,  and  in  addition  bring  line  potentials 
down  among  the  street  traffic. 

Sag. 

The  question  of  sag  is  most  important,  involving 
as  it  does  not  only  the  appearance  of  the  line  but  also 
its  safety  and  reliability,  seeing  that  both  the  strain 
on  a  conductor,  and  thereby  its  clearance  from  other 
lines,  are  both  directly  affected  by  the  sag.  This  de- 
flection or  sage  at  the  middle  of  a  span  is  found  from 
the  formula: 

L2  X  w 

Where : 

D  is  the  Deflection  in  feet. 
L  is  the  Length  of  the  span  in  feet. 
W  is  the  Weight  of  the  conductor  in  lbs.  per  ft. 
T  is  the  maximum  allowable  Tension  in  lbs. 
By  transposing  this  we  can  find  the  tension  result- 
ing from  any  given  sag  from  the  following  formula, 
viz. : 

L!!  w 


T  = 


SD 


Soft  copper  wire  may  be  considered  as  having  a 
tensile  strength  of  35,000  pounds  per  square  inch, 
that  of  hard  drawn  being  about  65,000  pounds,  and 
the  maximum  tension  should  never  exceed  one-quarter 
of  these  breaking  strains,  or  in  other  words  there 
should  always  be  a  factor  of  safety  of  at  least  4.  This 
requires  that  in  soft  copper  lines  at  a  temperature  of 
70  degrees  F.,  a  deflection  of  at  least  21  inches  be 
allowed  in  the  centre  of  100  foot  spans,  the 
minimum  temperature  being  taken  as  — 20  degrees  F. 
All  calculations  must  of  course  take  account  of  this 
latter  factor,  because  the  minimum  sag,  and  with  it 
that  maximum  permissible  strain  which  will  still  leave 
the  required  factor  of  safety,  are  found  only  at  the 
times  of  lowest  temperature. 

The  foregoing  takes  no  account  of  the  additional 
strains  introduced  by  ice  on  the  wire  and  by  wind 
pressures.  A  layer  of  ice  half  an  inch  thick  weighs 
from  .4  to  .5  pounds  per  foot  of  wire,  depending  upon 
the  gauge,  which  in  sizes  below  about  No.  0  means 
doubling  the  weight  to  be  carried,  or  in  other  words  that 
the  normal  factor  of  safety  is  halved,  if  not  cut  lower. 
A  wind  of  50  miles  per  hour  gives  a  pressure  in  the 
neighborhood  of  12  pounds  per  square  foot,  which 
means  nearly  .1  pounds  per  linear  foot  on  a  No.  6  wire, 
or  about  one  and  a  half  times  its  own  weight.  This  also 
goes  to  reduce  the  factor  of  safety,  though  as  a  wind 
is  practically  always  at  right  angles  to  the  line  its 
effect  is  not  combined  directly  with  the  other  strains. 
The  combination  of  half  an  inch  of  ice,  with  a  storm 
of  50  or  60  miles  per  hour,  and  the  minimum  tempera- 
ture for  which  the  line  was  calculated,  will  bring  down 
practically  any  circuit  that  was  ever  put  up.  For- 
tunately, conditions  like  these  are  but  seldom  met  with 
simultaneously,  but  still  if  reliable  service  is  to  be 
given  such  factors  of  safety  must  be  provided  as  will 
meet  any  combination  likely  to  be  encountered. 

The  sag  in  parallel  conductors  similarly  strung, 
that  is,  supported  from  the  same  cross  arm,  may  with- 
out objection  inaterially  exceed  the  spacing  between 
conductors,  since  in  cases  like  this  all  the  wires  will 
swing  at  the  same  time  and.  to  about  the  same  degree. 
As  compared  with  this  the  sags  in  wires  which  are  not 
similarly  supported,  such  as  when  two  lines  cross, 
etc.,  must  be  carefully  arranged  and  the  clearances 
made  such  that  the  lines  can  never  come  together, 
particular  attention  being  given  to  the  spacing  be- 
tween conductors  and  guys,  and  it  must  not  be  for- 
gotten that  these  latter  do  not  sag.  The  actual  clear- 
ance between  all  wires  not  similarly  supported  should 
naturally  be  as  much  as  is  reasonably  possible,  2  feet 
being  probably  the  smallest  safe  distance,  more  if  the 
conductor  spacing  is  already  greater.  There  is  no 
legal  limit  as  to  the  clearance  between  wires  and 
ground,  other  than  that  the  Ontario  Railway  Board 
requires  that  telephone  lines  shall  be  20  feet  from 
the  crown  of  roads,  and  25  feet  above  railroad  cross- 
ings. It  is  probably  good  practice  to  put  light  and 
power  wires  if  anything  a  little  higher,  particularly 
if  the  voltage  be  high,  certainly  in  no  case  should  they 
be  lower.  Another  point  to  be  considered  is  the  pass- 
age room  required  by  linemen,  for  which  purpose  the 
two  wires  next  the  poles  should  be  kept  at  least  two 
feet  apart.  With  the  same  end  in  view  it  is  usual  to 
put  the  longer  cross  arm  of  two  circuit  transmission 
lines  above  the  other  one,  this  arrangement  giving  the 


THE  CANADIAN  ELECTRICAL  NEWS 


Spptrmber,  1907 


most  room  for  anybody  working  on  one  circuit  while 
the  other  i.s  alive. 

Guying  and  Bracing. 

Substantial  and  liberal  guying  and  bracing  are  of 
course  prime  requisites  of  a  good  pole  line.  The 
most  serviceable  material  for  this  purpose  is  5-16  inch 
or  1-4  inch  galvanized  steel  cable,  No.  4  or  No.  6  solid 
wire  sometimes  being  substituted,  but  it  is  not  nearly 
so  satisfactory.  Strain  insulators  should  be  inserted 
in  all  guys  about  6  feet  from  the  pole,  also  at  a  cor- 
responding point  at  the  other  end  if  the  guy  be 
attached  to  a  building  or  is  accessible  from  the 
ground,  this  second  insulator  being  particularly  neces- 
sary if  the  guy  crosses  a  foreign  line.  It  is  general 
practice  to  guy  to  other  poles  or  to  stubs,  attaching 
the  guy  about  8  feet  from  the  ground;  they  should 
not  be  put  on  to  trees,  buildings,  etc.,  except  in  cases 
of  necessity.  Sometimes,  particularly  in  single  phase 
railway  construction,  guy  wires  are  grounded,  but 
here  as  in  all  other  such  work  too  much  stress  cannot 
be  laid  on  the  necessity  for  getting  a  thorough  and 
lasting  ground. 

Guys  can  be  divided  roughly  into  two  forms,  head 
and  side  guys.  The  first  type  is  used  at  terminal 
poles,  on  steep  hills,  and  at  intervals  of  say  one- 
quarter  to  one-half  mile  on  level  straight  lines,  the 
second,  not  always  possible  in  streets,  being  desirable 
on  all  corners,  or  at  any  rate  those  where  the  strains 
are  unbalanced,  and  on  curves  containing  poles  with 
more  than  about  10  feet  offset.  Both  forms  should  pre- 
ferably be  attached  to  the  poles,  not  the  cross  arms, 
except  on  corners  or  dead  ends,  though  in  high  potential 
work  this  becomes  imperative,  and  they  .should  then 
always  be  attached  to  the  pole,  and  below  the  arms. 
Care  should  be  taken  to  get  a  clearance  of  at  least 
24  inches  from  all  wires  other  than  those  carried  by 
the  pole  being  guyed,  remembering  that  variations 
in  temperature  may  from  time  to  time  alter  your 
clearances  very  materially,  because  a  guy  wire,  being 
always  under  high  tension,  will  not  sag  like  the  con- 
ductors. All  guys  should  be  erected  and  tightened 
before  the  conductors  are  strung,  if  the  work  be  done 
in  the  reverse  order  many  poles  will  be  pulled  so  far 
OTit  of  place  that  they  can  be  got  back  with  only  the 
greatest  difficulty,  if  at  all,  besides  which  the  strains 
and  sags  of  the  line  wires  will  be  badly  disturbed. 

Braces  and  anchors  are  special  constructions  used 
in  situations  where  ordinary  guys  would  be  impos- 
sible or  at  least  undesirable.  If  the  soil  is  not  such 
as  will  make  a  suitable  foundation  for  a  brace  it  is 
necessary  to  make  a  bed  of  stones,  or  of  cross  tim- 
bers. Anchors  can  be  strained  from  a  cross  log  or 
they  can  be  of  one  of  the  patent  all-metal  forms  now 
on  the  market,  several  of  which  are  very  reliable.  It 
is  probable  that  on  the  whole  these  latter  make  the 
cheapest  and  best  construction. 

Arc  and  Incandescent  Lamps. 
For  the  support  of  series  arc  and  incandescent 
lamps  it  is  desirable  to  avoid  cross  suspensions  as  far 
as  possible,  the  most  reliable  device  being  a  bracket, 
of  which  many  good  forms  are  on  the  market.  When 
cross  suspensions  must  be  installed  they  should  be 
5-16  inch  or  3-8  inch  steel  cable,  insulated  at  both 
ends.  Arc  lamps  are  generally  placed  about  18  feet 
to  20  feet  from  the  ground,  incandescents  about  15 
feet.    The  leads  to    all    swinging  lamps  should  be 


stranded,  not  solid,  and  insulated  with  rubber,  duplex 
conductors  making  the  best  appearance.  Series  cir- 
cuits should  not  be  attached  to  buildings,  and  pre- 
ferably should  be  kept  entirely  distinct  and  separate 
from  even  the  primaries.  Supporting  ropes,  particu- 
larly if  metallic,  .should  be  separated  from  the  lamps 
and  lines  by  insulators  which  insure  a  dry  surface 
under  all  conditions  of  weather,  lowering  ropes  car- 


FiG.  5. — Arc  La.mp  Slspension. 


ried  by  the  trimmer  being  preferable  to  slack  at  each 
individual  lamp.  Figs.  5  and  6  illustrate  typical  sm- 
pensions  for  arc  and  incandescent  lamps  respectively. 

Transformers. 

Transformers  weighing  not  over  250  to  300  pounds 
can  he  mounted  at  any  convenient  point  on  a  cross 
arm,  those  weighing  more  than  this,  but  still  not  ex- 
ceeding about  800  pounds,  can  be  installed  on  cross 
arms  if  the  hangers  are  placed  astride  of  the  pole, 
the  larger  sizes  requiring  double  arming.  Trans- 
formers in  excess  of  1.300  or  1,400  pounds  are  rather 
too  heavy  for  hanging,  and  have  to  be  supported  on 
platforms.  When  placed  on  poles  they  .should 
as  far  as  possible  be  located  between  the  primary 
and  secondary  lines. 

It  is  customary  to  put  in  primary  fuses  large 
enough  for  50  per  cent,  overload,  the  single  pole  type 
being  far  superior  to  the  double  pole  form.  The 
secondaries  are  generally  fused  in  the  two  outsides 
with  pole  line  safetj'  catch-holders,  all  neutrals  being 
unfused.  An  alternative  method  is  to  omit  the  sec- 
ondary fuses  at  the  transformer  and  place  them  in 
the  secondary  mains  about  midway  between  trans- 
formers, in  which  case  they  are  made  large  enough 
to  carry  only  about  30  per  cent,  to  50  per  cent,  of 
the  transformer  capacity.  The  advantage  of  this 
method  is  that  should  trouble  develop  in  a  trans- 
former, or  in  the  mains  which  it  supplies,  the  diffi- 
culty is  automatically  removed  without  disturbing 
the  rest  of  the  system.  This  is  not  true  of  the  method 
employing  secondary  fuses  at  the  transformer,  because 
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then  a  short  at  any  point  on  the  mains  becomes  a 
short  throughout  that  section,  and  will  probably  shut 
it  all  down.  A  similar  result  comes  from  trouble  in  a 
transformer,  because  the  load  which  it  has  been  carry- 
ing, when  it  comes  on  to  those  remaining  after  its 
fuses  have  blown,  will  probably  create  an  overload 
sufficient  to  blow  their  fuses  also.  When  operating 
three  wire  systems  sufficiently  large  to  require  two 
transformers  on  a  pole,  it  is  advantageous  to  indi- 
vidually connect  them  for  two  wire  work,  with  one 
across  each  side  of  the  system,  then  trouble  in  either 
one  will  affect  only  that  side,  leaving  the  other  half 
of  the  system  in  operating  condition.  When  they  are 
both  connected  three  wire  any  difficulty  in  either  will 
shut  everything  down. 

Lightning  Protection. 

Lightning  protection  is  afforded  by  two  standard 
methods,  namely,  by  lightning  arresters  and  by  wires 
run  along  and  above  the  circuits  and  grounded  at  fre- 
quent intervals.  This  latter  method  is  used  only  on 
transmission  lines,  it  being  unnecessary  on  distribut- 
ing systems,  as  lightning  arresters  alone  are  usually 
found  quite  sufficient.  This  is  due  probably  to  the 
fact  that  they  can  be  used  somewhat  more  liberally, 
on  account  of  the  generally  lower  voltages,  besides 


Fig.  6. — Series  Incandescent  Lamp  Bracket. 


which  the  increased  facilities  for  inspection  render  it 
more  likely  that  they  will  be  kept  in  good  condition. 
Further,  the  number  and  character  of  the  strokes 
encountered  by  distributing  circuits  are  probably 
quite  different  from  those  which  attack  transmissions. 
When  grounded  wires  are  used  they  should  be  run 
at  the  top  of  the  pole  and  supported  on  small  insu- 
lators or  some  similar  fastening,  the  use  of  staples 
being  objectionable  in  that  they  tend  to  break  the  wire 
very  quickly.  Care  should  be  taken  to  use  nothing 
but  substantial  material.  No.  6  steel  wire  for  moderate 
spans,  and  1-4  inch  or  larger  steel  cables  for  stretches 
longer  than  say  150  feet,  making  the  best  construction. 
Ordinary  barb  wire  is  utterly  unsuitable,  being  en- 
tirely too  weak,  besides  which  the  barbs  make  it  ex- 


ceedingly difficult  to  handle,  without  having  any  com- 
pensating advantages. 

Besides  the  above  two  methods  of  lightning 
protection  there  are  two  others  which  are  being 
watched  to-day  with  considerable  interest,  namely, 
the  application  of  the  horn  arrester  to  each  individual 
insulator,  and  the  electrolytic  arrester.  The  horn 
arrester  itself  is  not  new,  but  the  mounting  of  one  at 
every  insulator  certainly  is,  and  as  the  work  can  be 
done  at  comparatively  little  cost,  it  is  an 
application  which  is  likely  to  come  into  fairly 
general  use  if  the  present  experiments  prove 
successful.  The  electroyltie  type  consists  of  a 
vessel  containing  an  electroylte,  with  two  elec- 
trodes dipping  into  it,  or  separated  by  a  very  small 
air  gap,  with  or  without  a  small  series  resistance.  It 
is  suitable  for  alternating  work  only,  and  appears  to 
be  a  form  which  is  going  to  give  very  fine  results, 
though  so  far  it  is  largely  in  the  experimental  stage. 

Grounds  are  made  at  every  fourth  or  fifth  pole, 
here  again  it  being  most  necessary  to  get  a  good 
connection.  This,  of  course,  is  much  harder  to  obtain  in 
transmission  lines  than  in  distributing  systems,  rails 
and  water  pipes,  which  are  naturally  the  first  points 
to  be  sought  for,  being  as  a  rule  conspicuous  by  their 
absence.  Failing  these,  copper  or  iron  plates,  not  less 
than  two  feet  square,  and  buried  in  a  coke  bed  twelve 
inches  deep,  pipes  driven  not  less  than  8  feet  into  the 
ground,  or  10  to  15  feet  of  wire  coiled  about  the  base 
of  the  pole,  are  all  standard  alternatives.  The  connec- 
tion between  the  overhead  wire  and  the  ground  should 
be  substantial,  say  a  No.  4  galvanized  iron  wire,  run 
as  straight  as  possible,  and  soldered  to  the  upper  end 
of  the  pipe,  if  one  be  used. 

Lightning  arresters  are  installed  in  all  generating 
stations,  preferably  on  every  outgoing  wire,  and  in 
addition  should  be  placed  at  intervals  on  the  lines 
of  all  but  the  most  compact  distributing  systems.  It 
is  difficult  to  give  any  general  rule  governing  their 
location,  but  experience  shows  that  they  are  desir.- 
able  at  centres  of  distribution,  and  at  other  points 
where  there  is  a  large  group  of  apparatus,  besides 
which  they  are  frequently  necessary  at  the  ends  of 
circuits  and  at  extra  high  or  exposed  points  on  the 
lines,  as  lightning  often  makes  itself  repeatedly  felt  at 
such  locations. 

It  should  be  noted  that,  as  lightning  arresters  act 
not  only  in  getting  rid  of  charges  between  lines  and 
earth,  but  also  of  those  between  line  and  line,  they 
are  a  very  necessary  addition  to  even  the  best  ground 
wire  equipment.  This  is  particularly  true  of  the 
higher  voltage  lines,  in  which  not  only  are  abnormal 
potentials  nlore  likely  to  be  found,  but  also  where  the 
factors  of  safety  are  as  a  general  rule  somewhat  less 
than  in  lower  voltage  installations. 

Opinion  seems  to  be  divided  as  to  the  usefulness  of 
choke  coils,  but  as  they  are  but  a  comparatively  inex- 
pensive addition,  and  may  in  some  cases  be  the  means 
of  saving  a  shut  down,  it  would  seem  only  good  judg- 
ment to  put  them  in.  About  50  feet  of  any  wire  large 
enough  to  carry  the  current,  and  coiled  in  a  spiral  of 
any  convenient  diameter,  makes  a  satisfactory  coil, 
though  the  insiilating  supports  required  by  high  volt- 
ages frequently  make  the  completed  article  of  quite 
large  dimensions. 
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Transpositions. 
As  a  Ronoral  rule  the  nnbalaneed  voltages  resulting 
from  the  absence  of  transpositions  are  far  less  trouble 
than  is  generally  supposed,  in  motor  service  being  to 
all  intents  and  purposes  entirely  negligible,  and  for 
lighting  work  being  capable    of  counterbalancing, 

cither  by  o|><''-!'ti"^'  T'^'^^*^'  ^^^^ 

feeder  regulators.  In  view  of  this  it  is  probably  the 
better  i)nK'tice  to  omit  them  if  one  be  in  doubt,  as  they 
are  at  the  best  ])ut  an  eyesore  and  a  source  of  weak- 
ness, besides  which  they  can  be  put  in  at  any  time  if 
ultimately  found  desirable. 

No  setth'd  practice  can  be  said  to  exist  as  to  the 
best  method  of  transposing  a  line,  though  in  the  ma- 
i„ritv  of  cases  longer  cross  arms  are  employed,  in  or- 
il.T  to  get  the  necessary  clearance  at  the  point  where 
the  wires  cross,  two  conductors  being  changed  at  a 
time  the  operation  occupying  t w..  or  three  poles.  The 
spacings  varv  anvwhere  from  two  to  ten  miles  between 
transpositions,  of  which  there  are  generally  three  per 

'"'when  considering  tch-phonc  linesthc  case  is  ditferent. 
i,  i,,rv  verv  necessary  to  transpose  those  which  run 
on  the  same  poles  as  light  and  power  circuits,  other- 
wise the  induced  voltages  in  the  telephone  lines  will 
W  so  unbalanced  as  to  render  satisfactory  talking 
,ln.ost   impossible.    Transpositions  are  consequently 
nut  in  about  everv  tifth  pole,  special  insulators,  made 
f.,r  tlK'  i.ur,.ose,  allowing  the  change  to  be  accomp- 
lished at  the  one  pole.   When  the  telephone  line  is  run 
,ni  side  blocks  instead  of  cross  arms,  as  is  occasionally 
done,  though  it  does  not  make  as  good  construction, 
the  transpositions  are  frequently  made  by  ])utting 
tl„.  two  blocks  alternately  one  al)ove  the  other,  the 
wires  crossing  from  sid.>  to  side  between  every  two 
ix.les.     The    telephone     and    transmission  circuits 
sliould  be  about  five  feet  apart  for  potentials  not 
mntcriallv  exceeding  35,000  volts.    For  the  higher 
p,vs.sures  of  50,000  and  60,00  volts  it  is  usual  to  run 
them  on  separate  pole  lines. 

The  foregoing  covers  only  the  main  and  standard 
points  in  wood  pole  line  construction,  as  obviously 
there  are  innumerable  details  which  cannot  be  touched 
upon  in  the  space  available,  besides  this  almost  every 
line  presents  some  peculiar  conditions,  due  to  local 


of  the  best.  These  frequent  interruptions,  perhaps 
more  than  anything  else,  tend  to  discredit  electric 
light  and  power,  making  them  not  only  commercial 
im[)ossibilities  but  nu'isances  into  the  bargain.  On  the 
other  hand  a  good  and  reliable  electric  service  is  a 
boon  to  every  community,  and  will  bring  its  sure  and 
certain  reward  to  those  who  supply  it.  Let  us  never 
forget,  though,  that  this  happy  .state  of  affairs  can- 
not be  brought  to  pass  without  due  attention  to  all 
parts  of  the  system,  among  which  the  overhead  line 
stands  as  by  no  means  the  lea.st  important. 


surroundings,  which  can  be  met  only  by  special  de- 


LOSS  OF  HEAT  IN  ESCAPING  GASES. 

No  greater  waste  occurs  in  modern  .steam  boiler 
practice  than  that  which  is  inherent  in  the  employ- 
ment of  a  chimney  for  the  production  of  draft,  namely, 
the  loss  of  heat  in  the  escaping  ga.ses.   As  the  chimney 
depends  for  its  action  upon  the  maintainance  of  a  tem- 
perature difference  between  the  internal  ga.ses  and 
the  external  air,  it  is  manifest  that,  with  a  chimney, 
this  waste  can  never  be  eliminated.   It  may  be  palliat- 
ed, it  is  true,  by  the  building  of  higher  chimneys,  .so 
that  the  same  intensity  of  draft  may  be  obtained  with 
a  lower  stack  temperature.    But  such  means  of  pro- 
viding for  the  utilization  of  the  otherwi.se  wa.ste  heat 
is  expensive.    For  instance,  if,  with  an  external  tem- 
perature of  60  degrees  and  an  internal  temperature 
of  500  degrees,  sufficient  intensity  of  draft  is  produced 
by  a  chimney  100  feet  high,  it  will  require  a  height  of 
175  feet  to  produce  the  same  draft  when  the  temper- 
ature of  the  gases  is  reduced  to  250  degrees.    In  ad- 
dition, the  means  provided  for  extracting  this  heat 
will  increase  the  resistance,  and  provision  for  over- 
coming the  .same  will  have  to  be  made  by  greater  chim- 
ney height. 

In  the  ca.se  of  a  fan.  however,  the  power  expended 
as  measured  in  heat  units  necessary  to  produce  the 
same  results,  may,  lander  ordinary  conditions,  be  only 
about  one  seventy-fifth  of  that  necessary  with  a  chim- 
ney. In  other  words,  the  fan  renders  available  for 
utilization  practically  all  of  the  heat  wa.sted  by  the 
chimney  while  it  possesses  the  further  advantage  of 
readily  creating  the  additional  draft  required  when 
heat-abstracting  devices  are  introduced. 

Donkin  and  Kennedy,  in  seventeen  independent 


1  the  part  of  either  the  manufacturer  or  else  te.sts.  found  the  heat  lost  up  the  stack  when  no 


signs  oi- 

tlie  foreman  in  charge.    The  line,  perhaps  more  than 
any  other  part  of  the  system,  offers  both  temptation 
and  opportunity  for  cheap  and  unreliable  construc- 
tion but  here,  as  in  every  other  part  of  the  plant,  the 
best  is  none  too  good.    Perhaps  this  principle  should 
be  emphasized  even  more    by    saying  that  the  line 
should  alwavs  be  of  the  best,  both  in  materials  and 
workmanship,  even  if  this  is  accomplished    at  the 
cost  of  some  curtailment  on  other  parts  of  the  sys- 
tem.   That  this  is  a  good  and  proper  policy  will 
surely  be  granted  when  you  consider  that  the  line 
has  usually  to  be  in  service  .day  in  and  day  out  for 
montiis  at  "a  time,  that  it  nearly  always  carries  poten- 
tials which  are  dangerous  to  life  anVl  property  if  un- 
confined.  and  that  it  is  constantly  exposed  to  the 
attacks  of  the  elements,  all  this  frequently  combined 
with  insufficient  ins])ection.    As  a  natural  result  you 
must  expect  freipient  interruptions  to  the  service,  to 
say  nothing  of  accidents,  unless  the  construction  be 


economizer  is  used,  to  range  between  9.4  per  cent  and 
31.8  })er  cent  of  the  total  heat  of  combustion.  As  it 
is  not  practicable  to  cool  the  gases  to  atmospheric  tem- 
jierature,  it  is  evidently  impo.ssible  to  utilize  all  the 
heat,  but  the  ordinary  economizer  should,  with  mech- 
anical draft,  show  a  saving  of  betweiMi  ten  and  twenty 
per  cent. 


The  bucking  and  snorting  refusal  to  .start  of  the  gas 
engine  is.  states  "Power  and  Transmission."  often 
due  to  moisture  in  the  cylinder  preventing  regular 
ignition  till  dried  by  the  heat  of  several  explosions. 
The  difficulty  may  be  obviated  by  shutting  off  the 
cooling  water  a  few  minutes  before  the  starting  of 
the  engine  and  not  turning  it  on  again  until  after  the 
engine  begins  to  explode  regularly  when  again  start- 
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i    QUESTIONS  AND  ANSWERS  g 

ooooooooooooooooooooosSoooooooooooooooooo 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 
•I.    Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 
ing to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
teUigent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — In  connecting  up  three  wire  watt- 
meters, is  it  best  to  have  the  potential  coil  across  one 
side  only,  or  should  it  be  wired  between  the  two  out- 
sides  ? 

Answer. — You  must,  of  course,  connect  the  meter 
one  way  or  the  other,  according  as  it  is  built  for  the 
potential  between  the  neutral  and  one  of  the  outers, 
or  that  between  the  two  outers.  As  to  which  is  the 
best  way  to  build  it,  you  will  find  that  in  either  case 
the  meter  does  not  record  accurately  when  the  two 
voltages  are  unbalanced,  so  that  as  far  as  correct 
reading  is  concerned  there  is  practically  no  choice. 
About  the  only  point  that  is  affected,  as  far  as  the 
operating  man  is  concerned,  is  the  wiring.  If  the 
meter  be  wound  with  a  potential  coil  s\fitable  for  con- 
necting across  the  two  outers  this  can  be  wired  up 
inside  the  meter,  as  both  sides  of  the  circuit  have  to 
come  into  the  latter,  and  so  you  save  any  external 
potential  taps.  For  this  reason,  namely,  that  it  some- 
what simplifies  the  wiring,  winding  the  potential  coil 
for  the  voltage  between  the  outers  is  generally  more 
popular  than  the  other  way. 


Question  No.  2. — Can  I  ring  an  ordinary  house  bell 
ol¥  a  lighting  circuit?  Ours  is  alternating  and  110 
volts. 

Answer. — Yes,  this  can  be  done,  either  by  getting 
a  small  low  voltage  transformer,  made  for  the  pur- 
pose, or  else  you  can  get  the  same  result  in  another 
way,  namely,  by  putting  the  bell  in  shimt  with  a 
small  resistance.  This  should  consist  of  about  20  to 
25  feet  of  No.  20  or  No.  24  German  silver  wire,  cot- 
ton covered,  coiled  up  into  any  convenient  form,  the 
bell  being  connected  in  multiple  with  it,  and  the  com- 
bination being  wired  in  series  with  a  16  candle  power 
lamp  across  the  house  circuit.  You  must  remember, 
though,  that  you  are  dealing  with  that  voltage  and 
not  with  a  3  volt  battery  circuit,  consequently  you 
must  do  all  your  wiring  just  the  same  as  for  ordinary 
lights,  mount  the  bell  upon  insulators,  and  lase  porce- 
lain push  buttons  with  a  good  long  -break.  The  ordin- 
ary bell  wiring  and  wood  push  .buttons  will  not  do. 
You  may  have  to  vary  the  length  of  the  German  silver 
wire  a  little  bit,  or  perhaps  even  change  the  size  of 
the  lamp,  depending  upon  the  particular  bell  which 
you  have. 


Question  No.  3. — A  manufacturer  of  waterwheels 
(who  wishes  to  sell  to  us,  of  course)  claims  that  his 
wheel,  which  is  62  inches,  will  under  a  head  of  7  feet 
produce  144  horse-power.  "What  horse-power  will 
such  a  size  wheel  under  such  a  head  produce? 


Answer. — We  would  say  that  this  rating  was  just 
about  right,  bearing  in  mind  that  this  is  the  power  de- 
livered by  the  wheel  at  the  shaft,  and  that  no  allow- 
ance is  made  for  gearing  losses.  You  will  probably 
require  a  horizontal  shaft,  and  as  wheels  of  this  char- 
acter are  usually  set  vertically,  the  mitre  gear  in  be- 
tween the  two  shafts  must  be  allowed  for.  This  will 
consume  at  ■  least  10  per  cent,  of  the  wheel  power, 
leaving  say  130  horse-power  net  for  delivery  to  your 
belting,  or  whatever  your  load  may  consist  of. 

Question  No.  4.— Is  it  possible  to  start  induction 
motors  from  the  switchboard,  which  is  in  the  engine 
room,  by  leaving  the  switches  in  and  starting  the 
dynamos?  Can  it  be  done  with  direct  current  mo- 
tors? 

Answer. — Yes,  this  can  be  done  if  you  have  a  sep- 
arate exciter  for  your  alternator,  and  for  the  direct 
current  machine  if  the  direct  current  motors  are 
shunt  wound.  The  procedure  is  simply  to  leave  all 
the  switches  closed,  just  as  if  the  plant  were  running, 
and  then,  the  alternator  being  excited,  to  start  your 
main  engines  or  waterwheels,  the  motors  will  come 
up  to  speed  with  even  less  disturbance  than  if  started 
in  the  regular  way.  The  procedure  is  just  the  same 
with  direct  current  shunt  wound  motors,  but  if  these 
be  series  wound  the  procedure  is  even  more  simple,  in 
that  you  do  not  need  separate  excitation  for  your 
generator  fields.  All  you  have  to  do  is  to  close  the 
switches  and  start  up  your  generator,  the  motors  will 
coiue  up  to  speed  as  the  former  builds  up  its  field. 


Question  No.  5. — What  is  the  object  of  the  field 
break-down  switch  on  rotary  converters,  and  how 
does  it,  work  ? 

Answer. — Breakdown  switches  are  put  into  rotary 
converter  shunt  fields  for  the  purpose  both  of  safety 
to  the  machine,  and  also  to  the  operators,  when  start- 
ing it  from  the  a.  c.  side.  When  the  alternating  poten- 
tial is  thrown,  on  to  the  armature  there  is  a  trans- 
former action  between  it  and  the  field,  which  results 
in  auite  a  high  potential  being  generated  in  the  shunt 
field  windings.  If  these  latter  be  left  connected  all 
in  series,  which  is  their  normal  condition,  the  sum  of 
the  potentials  generated  in  each  may  be  sufficient  to 
cause  a  groiind  or  some  other  burnout  somewhere 
round  the  machine,  or  to  give  an  attendant  a  bad 
shock  should  he  happen  to  touch  the  circuit  just  at 
that  instant.  The  breakdown  switch  simply  cuts  the 
shunt  field  circuit  into  say  four  parts,  when  it  is 
opened,  so  that  the  maximum  potential  is  only  one- 
quarter  of  Avhat  it  would  be  were  the  windings  left 
connected  all  in  series.  The  transformer  effect  grows 
less  and  less  as  the  armature  comes  iip  to  speed. 


Question  No.  6. — I  saw  the  result  of  a  transformer 
test  the  other  day,  in  which  it  was  said  that  the  volt- 
age only  dropped  1  1-2  per  cent,  when  the  load  was 
pnt  on,  the  manufacturers  then  going  on  to  say  that 
this  showed  a  regulation  of  1  1-2  per  cent.  Is  this 
correct  ? 

Answer. — According  to  the  A.  I.  E.  E.  Standardiza- 
tion Rules,  full  load,  and  not  no  load,  is  considered 
the  normal  basis,  as  that  is  the  important  condition 
and  the  one  under  which  nearlv  all  guarantees  have 
to  be  performed.  In  view  of  this  the  proper  way  to 
express  the  regulation  of  a  transformer  is  to  take  the 
rise  in  the  secondary  voltage  when  full  load  is  taken 
ofl',  the  applied  primary  voltage  remaining  constant, 
the  percentage  this  rise  bears  to  the  full  load  second- 
ary voltage  being  the  percent,  regulation.  You  will 
see  from  the  above  that  the  true  regulation  is  poorer,, 
though  of  course  by  a  very  small  amount,  than  is 
claimed  for  the  transformer. 
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Ottawa  :  R.  Fischleigh,  Bowmauville  ;  W.  Oelschlager.  Berliii; 
W.  A.  Matthews,  St.  Thomas. 
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ENGINEERS. 


KXKCnXIVE  COMMITTBB. 

President,  W.  A.  SWEET,        -  -        Hamilton  Ont. 

Vice-President,  JOS.  IRONSIDES.  -      Hamilton'.  Ont. 

Secretary,  W.  tniTirW ATT R,  Toronto,  Ont. 

Treasurer,  j   M   DIXON       -  Toronto.  Ont. 

Conductor,  E.  GRANDBOIS  Chatham,  Otit. 

Liiwr  Keeper.  CHAS   KELLEY  Chatham,  Ont. 


Now  tlifif  .siiniiiicr  i.s  hnrt;  the 
H«atin(<  Goods.  the  advantage  of  electric  house- 
hold device.s  become  more  an:l 
niort!  a[)f)arerit,  .so  that  it  behooves  every  operating 
man  who  has  a  day  circuit  to  .see  if  he  cannot  increa.se 
his  earnings  by  means  of  these  materials.  The  greater 
number  of  thom  will  connect  directly  into  any  ordin- 
ary .socket,  and  thus  can  be  installed  by  the  pureha.ser 
without  cither  delay  or  extra  expense.  The  most 
common  articles  an;  perhaps  curling  iron  heaters, 
chafing  di.shos,  sewing  niachine  motors,  and  last  but 
not  irjist.  because  it  is  really  the  most  u.sefiil  and 
])()l)ul;ir  of  all.  flat  irons.  In  fact  this  latter  is  the 
great  big  staple  device,  and  the  one  which  should  be 
offered  as  the  thin  edge  of  the  wedge.  Experience 
has  demonstrated  time  and  again  that  once  intro- 
duced in  a  hou.sehold  they  are  firmly  established,  the 
ease  with  which  they  can  be  quickly  brought  to  oper- 
ating condition  in  any  room  in  the  house  in  which 
there  is  a  socket,  combined  with  the  ab.sence  of  dirt. 
smok(>  and  heat,  making  tlicm  highly  valued.  From 
the  standpoint  of  the  station  they  are  equally  desir- 
alile.  ix'cause  in  the  first  i)laee  they  create  a  load,  and 
secondly  l)ecause  that  load  comes  on  during  the  day 
time,  when  most  of  the  ligliting  is  off.  therefore  it  is 
d()iil»ly  wejcomc.  At  average  rates  a  flat  iron  alone 
will  cani  al)oul  jfilO  |ici'  yiar.  if  not  more,  whieh  is 
business  that  cjin  by  110  means  be  tlespised.  Every 
little  helps  in  ccnlral  statiniis  earnings  as  in  every- 
thing else,  and  in  the  States  this  has  lieeii  recognized 
fo  sncli  an  c.xtciil  that  in;iny  of  the  larger  companies 
have  oi-g;iiiizc(l  (l('|);irtiiients  devoted  exclusively  to 
heating  good.s.  Why  .should  some  of  our  Canadian 
orgaiii/at  ions  iiol  do  likcu  i.se? 


The  CC  A.  Convention 
and  the  Electrlca.! 
Exhibition. 


'he  forthcoming  convention  of 
lie  Canadian  Electrical  A.s.so- 
ialion.  wliich  opens  in  Mont- 
real on  Septembei'  lltli  ne.xl.  will  present  two  dis- 
tinct innovations,  the  effects  of  which  will  naturally 
ho  wateh(>d  with  great  interest.  We  refer,  of  course, 
to  the  facts  that  for  the  first  time  in  the  history  of 
the  Association  ther^  will  be  available  for  the  inspec- 
tion of  the  delegates  a  large  and  comprehensive  col- 
lection of  electrical  apparatus  and  supplies,  and  that 
llie  present  session  marks  a  radical  change  from  the 
usual  spring  meeting.  At  no  previous  convention 
have  there  been  any  very  concerted  steps  on  the  part 
of  the  manufacturers  to  make  an  exhibit,  any  ma- 
terial shown  being  confined  to  sucli  apparatus,  neces- 
.sarily  small,  as  could  conveniently  be  placed  in  a 
reception  room,  in  view  of  which  the  present  oppor- 
tunity to  see  a  large  and  varied  a.s.sortment  of  elec- 
trical material  will  be  all  the  more  welcome.  The 
various  kindred  .tratherings  on  the  other  side  of  the 
line,  .such  as  the  National  Electric  Light  A.ssociation. 
the  Amt^rican  Stri^et  Railway  As.sociation.  etc..  have 
always  had  very  large  exhibits  in  connection  with 
their  meetings,  and  as  these  have  always  proved  a 
most  attractive  and  valuable  feature  of  their  pro- 
gramme, it  is  confidently  expected  that  the  same  will 
be  the  case  in  ^Montreal.  Tt  is.  of  course,  always  in- 
cumbent upon  operating  men  to  attend  the  conven- 
tion, as  far  as  it  is  possil>lc  for  them  to  be  there; 
further,  it  is  the  duty  of  their  res|>ective  comi)anies 
to  .see  lli.it  flicv  be  givtMi  everv  facilitv  to  do  so.  be- 
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cause  110  man  can  be  expected  to  produce  good  results 
if  kept  steadily  in  the  one  groove,  year  in  and  year 
out,  without  a  chance  to  see  and  hear  what  other  men 
are  doing.  Therefore,  make  a  special  point  of  attend- 
ing if  you  possibly  can,  and  see  that  your  friends  do 
likewise.  The  Maritime  Electrical  Association  is  com- 
ing up  in  a  body,  so  that  a  good  representation  from 
the  east  is  assured;  let  the  west  be  equally  active. 
Another  point,  once  you  are  there  be  sure  and  attend 
all  the  meetings,  and  attend  on  time,  as  ample  oppor- 
tunity will  be  given  for  viewing  the  Exhibition  and 
for  sight-seeing  without  neglecting  the  business  pro- 
per. The  papers  to  be  given  this  year  will  doubtless 
be  of  great  interest,  as  they  have  always  been  in  the 
past,  but  they  lose  a  large  part  of  their  value  unless 
they  be  well  attended  and  fully  discussed.  As  a  mat- 
ter of  fact,  the  discussion  is  always  one  of  the  most 
valuable  features  of  any  gathering,  and  to  that  end 
it  is  hoped  that  every  one  will  feel  it  both  his  pri- 
vilege and  his  duty  to  take  some  part  therein.  The 
Exhibition,  which  will  be  open  from  the  2nd  to  the 
14th  of  September,  is  to  be  held  in  the  Drill  Hall  on 
Craig  street.  The  convention  will  be  held  on  the 
11th,  12th  and  13th,  in  the  rooms  of  the  Canadian 
Society  of  Civil  Engineers,  who  have  again  been  kind 
enough  to  extend  the  courtesies  of  their  building  to 
the  Association. 


The  American  Institute  of  Elee- 
!New  sti^ndAidization  trical     Engineers,  familiarly 

known  as  the  A.  I.  E.  E.,  or 
more  simply  as  the  Institute,  stands  in  very  much  the 
same  relation  to  the,  electrical  profession  as  the  Law 
Society  or  the  Medical  Council  do  to  their  respective 
fields,  the  main  difference  perhaps  being  their  vary- 
ing legal  standings.  Notwithstanding,  though,  that 
the  Institute  is  unable  to  enforce  its  rulings  except 
as  a  matter  of  professional  practice,  it  still  is  doing 
most  valuable  work  for  the  whole  electrical  profes- 
sion by  laying  down  rules  of  practice,  such,  for  in- 
stance, as  the  Code  of  Ethics,  which  we  published 
last  month,  and  by  establishing  definite  classes  of  ma- 
chinery, uniform  specifications  and  tests,  and  stand- 
ard voltages  and  frequencies,  etc.,  etc.,  under  the 
heading  of  the  Standardization  Rules  of  the  "A.  I.  E. 
E."  The.se  were  first  i.ssued  in  1899,  being  revised 
in  1902,  this  last  edition  having  been  in  force  up  till 
the  appearance  of  the  new  recommendations  brought 
before  the  Institute  convention  held  in  June  last. 
This  last  issue  is  apparently  very  complete,  contain- 
ing as  it  does  360  sections  as  against  some  90  odd  in 
the  first  report  of  the  committee,  and  a  little  over 
100  in  the  second.  The  increase  is  doubtless  em- 
blematic of  the  growth  of  the  electrical  industry,  and 
as  .such  must  be  most  gratifying  to  all  concerned. 
An  entirely  new  section,  and  one  that  in  that  way 
plainly  marks  the  rise  of  the  illuminating  engineer, 
is  that  devoted  to  photometry  and  lamps.  This  eon- 
tains  many  very  necessary  rulings,  particularly,  'for 
instance,  that  relating  to  the  comparison  of  incan- 
descent lamps  on  the  basis  of  total  light  emitted,  and 
not  by  measuring  the  illumination  from  some  one 
point  only,  which  point  is  generally  that  most  favor- 
able to  the  particxalar  lamp  under  test.  Then  the 
standard  of  candle  power  is  rlefinofl,  the  basis  being 
the  Hefiici-  iiiiil.  whicli  is  Mie  one  used  in        llic  cal- 
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culations  of  the  Reichsanstalt,  the  German  Bureau 
of  Standards,  probably  the  world's  greatest  authority 
on  light.  The  clause  on  the  illuminating  power  of 
street  lamps  is  also  most  valuable,  because  the  present 
rating  is  bound  to  become  more  or  less  of  a  hindrance 
as  the  new  high  efficiency  lamps  come  more  and  more 
to  the  front.  It  .would  be  a  great  pity  if  the  battle 
which  was  fought  to  get  rid  of  the  2,0.00  candle  power 
claim  had  to  be  waged  all  over  again  with  respect  to 
the  present  practice  of  naming  the  watts  consum[)tion 
of  the  lamp,  and  so  the  present  action  of  the  commit- 
tee is  all  the  more  welcome.  Another  most  significant 
change  is  that  relating  to  standard  high  tension  volt- 
ages. The  original  rules  contained  nothing  on  thi.s 
point,  but  the  1902  revision  named  receiving  poten- 
tials of  6,000  volts,  10,000,  20,000,  etc.,  up  to  60,000 
volts  as  a  maximum.  The  present  report  now  names 
as  standard  the  generated  potential,  viz.,  6,600, 11,000 
22,000,  etc.,  up  to  and  including  88,000  volts,  a  ma- 
terial rise  from  the  previous  maximum  of  60,000,  and 
one  which  in  that  way  very  distinctly  marks  the  pro- 
gress which  has  been  made  in  high  tension  transmis- 
sion. It  is  also  interesting  to  note  the  reiterated 
recommendation  that  2,200  volts  be  considered  the 
standard  potential  for  primary  distribution  circnits, 
with  step-down  transformer  ratios  of  10  and  20  to  1. 
It  is  a  pity  that  transformer  manufacturers  do  not 
unite  on  this  as  a  common  Ijasis,  and  eliminate  the 
many  odd  ratings  and  ratios  which  are  unfortunately 
anything  but  rare.  The  insulation  tests  for  all  liigh 
tension  material  for  circuits  above  2,500  volts  is  speci- 
fied to  be  double  that  of  the  rated  potential  of  the 
apparatus.  This  is  a  fairly  large  increase  over  the 
previous  ruling,  which  was  that  such  tests  should  ].)e 
made  at  voltages  50  per  cent,  above  that  of  the  cir- 
cuit, but  it  will  give  a  factor  of  safety  that  is  doubt- 
less none  too  large  when  the  increasing  use  of  higher 
and  higher  potentials  is  considered.  For  lower  volt- 
ages different  tests  are  detailed  varying  with  the 
actual  potential  and  the  kilowatt  capacity,  though 
the  figure  on  transformers  remains  unchanged,  viz., 
10,000  volts  between  primary  and  secondary  and 
primary  and  core.  As  further  illustrating  the 
progress  being  made  in  alternating  work  it  is 
most  satisfactory  to  note  that  125  and  133  cycles  have 
been  dropped  from  the  list  of  standards,  25  and  60 
being  the  only  two  remaining.  These  may  possibly 
be  added  to  in  the  next  few  years  by  the  requirements 
of  single  phase  traction,  for  which  work  15  cycles 
may  prove  the  most  desirable;  outside  of  this  one 
addition  it  is  unlikely  that  we  will  ever  be  hampered 
by  any  increases  to  the  above  two  periodicities. 

Another  new  section  is  the  one  bearing  on  the  rating 
of  street  railway  motors.  This  consists  to  quite  an 
extent  of  the  methods  for  rating  and  testing  which 
have  been  practically  standardized  by  the  manufac- 
turing companies,  but  its  issue  in  the  present  form 
gives  it  an  authoritative  basis  which  has  heretofore 
been  lacking.  The  report  closes  with  a  table  of 
sparking  distances  now  running  up  to  300.000  volts, 
just  exactly  double  the  limit  of  that  in  the  1902  issue, 
togetl\er  with  a  very  complete  set  of  temperature 
formulae  and  resistance  co-efficients  for  copper  wire. 
The  complete  publication  of  course  forms  a  most  valu- 
able addition  to  electrical  literature,  and  one  that  will 
doubtless  be  a  guide  to  innumerable  engineers  for 
some  time  to  come.  The  Institute  in  general,  and  the 
committee  in  i)articular,  iwo  to  be  congratulated  upon 
it. 
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Electric  Power  Plant  at  the  Coal  Mines 


On  July  31st  the  Maritime  Coal,  Railway  &  Powor 
Company,  Limited,  put  into  operation  their  power 
plant,  transmission  line  and  sub-station  at  Chignecto 
and  Amherst,  N.S.  The  plant  was  started  by  Lieuten- 
ant-Governor Fraser  of  Nova  Scotia,  in  the  presence 
of  many  distinguished  guests. 

Several  brief  descriptions  of  this  plant  have  ap- 
peared from  time  to  time  in  the  daily  press,  but  a 
more  detailed  description  may  be  of  interest  to  the 
readers  of  The  Canadian  Electrical  News. 

The  power  plant  is  located  about  300  feet  from  the 
bankhead  of  the  company's  coal  mine  at  Chignecto, 
N.S.  The  coal  is  raised  in  the  usual  manner  to  the 
bankhead,  where  it  is  screened,  and  the  refuse  and 
culm  from  the  screens  are  carried  by  a  conveyer  into 
the  power  house.  The  power  house  is  a  brick  build- 
ing, about  75  feet  by  50  feet  long,  divided  longitudin- 
ally by  a  brick  wall  into  a  boiler  room  and  an  engine 
room.  In  the  boiler  room  are  located  at  present  four 
Robb  return  tubular  boilers,  each  having  a  rated  capa- 
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city  of  150  boiler  horse-power.  At  one  end  of  the 
boiler  room  are  located  the  boiler  feed  pumps  and  a 
Cochrane  open  heater.  The  boilers  are  erected  in  two 
banks  of  two  boilers  each.  Between  these  two  boilers 
is  situated  the  induced  draft  apparatus,  which  con- 
sists of  two  Canada  Buffalo  Forge  Company  blowers 
and  blower  engines.  Either  one  of  these  blowers  is 
sufficient  to  produce  two  inch  draft  in  the  uptake, 
with  all  four  boilers  in  operation. 

A  steel  stack,  25  feet  high,  stands  on  the  top  of  the 
blowers,  and  projects  through  the  roof  of  the  power 
house.  Automatic  stokers,  of  the  Jones  underfeed 
type,  have  been  attached  to  the  boilers. 

The  coal  is  carried  by  a  conveyer  to  bins  located 
above  and  in  front  of  the  boiler,  and  from  these  bins 
is  spouted  direct  into  the  hoppers  of  the  underfeed 
stokers.  Owing  to  the  fact  that  the  coal  is  of  a  very 
low  grade  and  contains  much  foreign  material,  the 
grate  area  of  the  boilers  was  made  considerably  larger 
than  the  standard  practice. 

At  a  distance  of  about  1.000  feet  from  tli(>  power 
house  the  company  placed  a  dam  across  a  narrow 
gully,  and  have  made  an  artificial  pond,  about  1,000 
feet  long  by  600  feet  wide,  with  water  at  an  average 
depth  of  10  feet.  This  water  is  conveyed  by  gravity 
into  a  pit  located  under  one  end  of  the  boiler  room. 


from  which  the  feed  water  and  cooling  water  for  the 
condenser  are  taken.  The  discharge  from  the  con- 
denser flows  back  into  the  pond. 

The  boilers  are  designed  for  150  pounds  pressure, 
and  the  steam  piping  is  so  arranged  that  any  two 
boilers  can  be  used  to  supply  steam  to  the  engine  room. 
Steam  is  also  supplied  to  a  steam  hoisting  engine  in 
the  bankhead. 

The  engine  room  is  about  30  feet  wide,  and  parallel 
to  the  boiler  room,  as  previously  stated.  The  first 
unit  which  was  put  in  operation  consi-sted  of  a  verti- 
cal high  speed  cross  compound  engine,  built  by  the 
Robb  Engineering  Company,  at  Amherst,  N.S.,  di- 
rectly connected  to  a  500  kw.  11,000  volt  generator, 
built  by  the  Canadian  Wostinghonse  Company,  of 
Hamilton,  Ont.  The  engine  is  interesting  in  that  it 
is  the  largest  high  speed  unit  that  has  ever  been  built 
in  Canada.  The  engine  has  a  rated  capacity  of  750 
hor.se-power,  150  pounds  pressure,  and  26  inches  of 
vacuum.    It  is  of  the  cross  compound  type,  and  oper- 
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ates  at  300  revolutions  per  minute.  The  generator 
rotor  is  pressed  on  the  engine  shaft,  and  the  whole 
machine  presents  a  very  compact  and  substantial 
appearance.  On  the  outside  end  of  the  generator 
shaft  is  mounted  a  125  volt  exciter,  for  exciting  the 
generator  fields. 

At  the  end  of  tlie  engine  room  is  placed  a  switch- 
board, which  consists  of  a  generator  panel  containing 
an  11,000  volt  oil  switch,  with  the  usual  meters  for 
measuring  the  output  of  the  generator.  This  panel 
is  provided  with  a  synchronizing  equipment,  so  that 
when  other  machines  are  installed  it  will  only  be  neces- 
sary to  duplicate  the  present  equipment.  The  outgo- 
ing line  is  provided  with  a  set  of  high  voltage  fuse 
switches,  and  the  whole  equipment  is  protected  by  a 
set  of  low  equivalent  lightning  arresters  and  standard 
choke  coils. 

From  the  power  liouse  at  Chignecto  to  the  sub- 
station at  Amherst.  X.S..  a  distance  of  6  1-2  miles,  a 
transmission  line  is  built.  The  poles  are  spaced  125 
feet  ajiart.  aiul  are  in  general  30  feet  long.  No.  4 
B.  &  S.  gauge  copper  wire  is  used,  with  15.000  volt 
glass  insulators.  The  pole  line  has  been  designed  so 
that  a  second  set  of  three  wires  can  be  placed  on  the 
same  poles.  There  are  several  long  spans  in  this  trans- 
mission line,  particularly  where  some  of  the  tidal 


Maritime  Coal,  Railway  •5c  Powkk  Company,  Chignecto,  X.  S. — Panoramic  \'iew. 


September,  1907 


TMfc  CANADIAN  ELECTRICAL  NEWS 


rivers  are  crossed.  In  these  places  two  poles  have 
been  set  close  together,  and  steel  rope  3-8  inches  in 
diameter  has  been  used.  The  poles  have  been  double 
fixtiires,  having  four  insulators  at  each  end  of  these 
long  spans.  There  are  several  of  these  spans,  varying 
in  length  from  400  feet  to  700  feet. 

At  Amherst,  N.S.,  a  sub-station  has  been  built,  con- 
sisting of  a  two  storey  brick  building,  12  feet  square 
inside.  On  the  upper  floor  are  placed  three  150  kw. 
self-cooling  transformers,  with  a  ratio  of  10,000  to 
2,400.  On  the  upper  floor  are  also  placed  high  tension 
fuse  switches  and  low  equivalent  lightning  arresters. 
On  the  lower  floor  is  placed  the  2,000  volt  oil  circuit 
breaker.  Special  attention  was  given  to  the  design  of 
the  building  to  see  that  the  upper  floor  containing  the 
transformers  should  be  properly  ventilated. 

From  this  sub-station  22,000  volt  lines  are  taken  to 
various  industries  in  the  town  of  Amherst.  The 
Rhodes,  Curry  Company,  Limited,  have  installed  300 
horse-power  of  electric  motors,  and  expect  to  largely 
increase  this  amount.  The  Robb  Engineering  Com- 
pany are  at  present  installing  100  horse-power  of  elec- 
tric motors,  and  various  other  industries  in  the  city 
of  Amherst  are  being  connected  to  the  lines  of  the 
Maritime  Coal,  Railway  &  Power  Company. 

The  president  of  the  Maritime  Coal,  Railway  & 
Power  Company  is  the  Honorable  William  Mitchell, 
Senator  from  Wellington  district.  The  general  man- 
ager, who  has  had  charge  of  the  works,  is  Mr.  David 
Mitchell,  of  Chignecto,  N.S.  The  consulting  engineer 
is  Mr.  Julian  C.  Smith,  general  superintendent  of  the 
Shawinigan  Water  &  Power  Company,  Montreal. 
Associated  with  Mr.  Smith  was  Mr.  Phillip  Freeman, 
the  well-known  steam  engineer  of  Halifax,  N.S.  These 
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Maritime  Coal,  Railway  &  Power  Company — "View  of 
Boilers  and  Tubes  for  Conveying  Fuel 
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gentlemen  were  represented  on  the  ground  by  Mr. 
Alex.  McKee  and  Mr.  Forest  Mitchell,  who  had  charge 
of  the  electrical  and  mechanical  departments  of  the 
plant  respectively. 


TESTER  FOR  TROLLEY  WIRE  SUPPORTS. 

A  tester  for  trolley  wire  supports  is  in  use  in  Eng- 
land. It  is  used  to  detect  leakage  from  the  supported 
wires  through  to  ground.  The  regulations  of  the  Bri- 
tish Board  of  Trade  specify  that  each  insulator  sup- 
porting overhead  conductors  for  electric  railways 
shall  be  tested  not  less  often  than  once  a  month,  de- 
fective insulators  being  immediately  removed  and  effi- 
cient ones  substituted. 

Owing  to  the  fact  that  two  instruments  are  in  use 
in  series  at  each  testing  point,  the  daily  test  of  the 
entire  line  from  the  central  station  does  not  give  suffi- 
cient means  for  detecting  faults  in  the  overhead  in- 
sulation. It  would  be  a  tedious  proposition  to  test 
each  insulator  separately  with  a  pole  and  contact,  or 
from  a  tower  wagon. 

The  tester  in  question  has  been  designed  for  appli- 
cation to  the  trolley  pole  of  a  testing  car,  and  affords 
a  rapid  means  of  detecting  faulty  insulators.  It  con- 
sists of  a  light  aluminum  frame  which  is  clamped  at 
the  top  of  the  trolley  pole  and  carries  a  wooden  cross 
arm  pivoted  at  the  centre.  At  each  end  of  this  cross 
arm  is  a  light  bow  or  spring,  and  as  the  wheel  passes 
under  the  span  wire  each  of  these  springs  makes 
momentary  rubbing  contact  against  the  underside  of 
the  span  wire.  There  is  a  device  which  operates  auto- 
matically to  keep  the  crossbar  always  at  right  angles 
to  the  trolley  wire,  regardless  of  the  position  of  the 
trolley  pole. 

In  operation  the  device  is  used  in  connection  with 
a  moving  coil  voltmeter  scaled  to  600  volts.  It  will 
be  readily  understood  how  the  connections  may  be 
arranged  so  that  when  a  faulty  insulator  is  struck 
and  the  span  wire  found  to  be  electrified,  the  volt- 
meter will  show  a  deflection  at  the  instant  of  contact. 
The  sensitiveness  of  the  voltmeter  may  be  increased 
by  pressing  a  key  wired  for  that  purpose,  and  the 
meter  is  also  arranged  with  a  direct  reading  insulation 
scale  with  a  range  of  10  megohms. 

During  the  test  the  car  is  run  at  about  seven  miles 
per  hour,  so  that  it  Requires  but  a  short  time  to  test 
the  overhead  insulation  of  the  entire  system. — Engi- 
neering News. 
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The  Hochelaga  Power  House  of  the  Montreal 

Street  R^ailway 


The  iit!\v  IlocheliigJi  power  house  of  the  Montreal 
Strwt  Railway,  now  in  course  of  construction,  will  be 
of  fireproof  construction  throughout,  consisting  of 
structural  steel  frame,  brick  walls,  cinder  concrete 
roof  and  metal  window  and  door  frames.  The  floor 
construction  will  be  of  concrete  arches,  mounted  on 
steel  floor  beams. 

The  present  building  will  be  180  feet  long,  designed 
in  10  bays  of  18  feet  each.  The  width  of  the  engine 
house  between  columns  will  be  57  feet  8  inches,  and 
the  width  of  the  boiler  house  between  columns  will  be 
85  feet  8  inches.  The  height  of  both  engine  and  boiler 
house  from  floor  to  bottom  of  truss  will  be  51  feet  6 
inches,  there  being  a  15  foot  basement  under  boiler 
room  floor  and  a  14  foot  basement  under  engine  room 
floor.  Both  engine  and  boiler  house  trusses  will  be 
provided  with  monitors,  the  monitor  sashes  being  hori- 


zontally pivoted  and  metal  covered.  All  monitor  and 
main  windows  will  be  provided  with  sash  operators. 

Tiie  engine  and  boiler  house  floor  will  be  at  the 
same  level,  said  floors  being  3  feet  above  grade,  and 
the  total  height  from  grade  to  top  of  monitors  will  be 
approximately  70  feet.  The  engine  and  boiler  house 
will  be  parallel  to  one  another,  and  separated  by 
means  of  a  brick  parting  wall,  carried  to  the  roof. 

Chimneys,  which  will  be  located  in  the  boiler  house, 
will  be  so  located  that  they  will  be  in  the  centre  of  the 
ultimate  length  of  power  house,  which  when  complet- 
ed will  consist  of  16  bays  of  18  feet  each,  making  a 
total  length  from  out  to  out  of  walls  of  294  feet.  The 
ma.xinunn  distances  from  out  to  out  of  walls  across 
engine  and  boiler  house  will  be  153  feet. 

Boiler  House. 

'I'hc  [)resont  installation  of  boilers  will  consist  of 
fiv(^  batteries  of  Babcoek  &  Wilcox  boilei-s,  each  bat- 
lery  having  a  rated  hor.se-power  of  1.050.  These 
boilers'  will  be  arranged  in  two  parallel  rows,  facing 
each  other,  and  to  one  side  of  the  centre  lino  of  chim- 
iii'v.s.  llicrc  I)eing  space  for  an  atlditional  battery  of 
boih'rs,  so  that  the  present  boiler  house  will  ultimately 


contain  twelve  boilers,  aggregating  6,300  rated  horse- 
power. Boilers  will  be  equipped  with  super-heaters 
and  chain  grates. 

Immediately  over  the  boilers  will  be  installed  two 
sets  of  economizers,  each  set  containing  1,200  tubes. 
Each  set  will  consist  of  two  economizers  arranged  side 
by  side,  each  economizer  being  ten  tubes  wide.  The 
steel  flue  for  conveying  the  gases  of  combustion  to 
the  chimney  will  be  so  arranged  that  the  ga.ses  can  be 
passed  through  economizer  or  by-passed  around  same, 
directly  to  chimney.  The  three  batteries  of  boilers  on 
one  side  of  boiler  house  will  work  as  a  unit  with  one 
1,200  tube  economizer. 

One  chimney  is  being  installed  at  present,  said 
chimney  being  13  feet  in  diameter  at  the  top  and  225 
feet  above  boiler  room  floor,  and  being  of  sufficient 
size  to  carry  off  the  waste  products  of  combustion 
from  six  batteries  of  boilers,  aggregating  6,300  rated 
horse-power.  The  chimney  will  have  a  brick  pedestal, 
65  feet  high,  on  which  will  be  mounted  a  cylindrical 
shaft,  constructed  of  radial  brick.  The  chimney  is 
of  the  Custodis  type,  and  will  be  provided  with  both 
internal  and  exterior  ladders,  baffle  wall  and  lightning 
conductor. 

The  steel  flue  for  three  batteries  of  boilers  will  be 
erected  on  the  economizer  floor  and  parallel  with 
same,  and  wnW  be  connected  to  each  boiler  by  means 
of  a  rectangular  steel  up-take.  All  up-takes  will  be 
provided  with  dampers  and  damper  regulators,  and 
the  economizer  and  main  flue  with  dampers  for  the 
purpose  of  controlling  the  gases  to  aivd  from  econo- 
mizer. The  economizer  will  be  of  the  Green  type. 

Ample  space  has  been  provided  around  the  boilers, 
tlie  distance  between  the  opposite  boilers  will  be  22 
feet.  The  aisles  between  boilers  are  6  feet  2  inches 
wide,  and  the  aisle  in  the  rear  of  boilers  8  feet  to  9 
feet  wide.  The  boiler  walls  will  be  erected  on  con- 
crete foundations,  extending  to  basement  floor,  which 
floor  will  be  15  feet  below  boiler  room  floor.  Under 
each  boiler  furnace  will  be  in.stalled  ash  hoppers  for 
the  purpose  of  storing  and  feeding  the  ashes  to  a.sh 
cars. 

The  boiler  house  w  ill  be  provided  with  coal  and  ash 
handling  machinery,  said  apparatus  being  of  the  Bab- 
cock  &  Wilcox  type  as  manufactured  in  Glasgow.  The 
coal-receiving  hopper  and  coal  crusher  will  be  placed 
in  a  pit.  .just  outside  the  end  wall  of  boiler  house  and 
immediately  under  railroad  tracks.  The  coal  will  be 
elevated  from  this  point  to  overhead  coal  bunkers, 
located  immediately  over  the  centre  aisle  between 
boilers.  These  bunkers  will  be  constructed  of  steel 
and  concrete  and  will  have  a  capacity  of  fourteen  tons 
per  running  foot.  The  ashes  will  be  elevated  by  this 
same  conveyor  to  a  large  steel  and  concrete  lined  ash 
hopper,  located  at  the  end  of  boiler  house,  and  will  be 
dumped  by  means  of  chutes  to  railway  cars.  The  con- 
veyor will  be  electrically  driven  and  the  stokers, 
economizers,  .scrapers  and  coal  crusher  will  be  steam 
driven.  The  engine  for  the  economizer  scrapers  will 
be  direct  connected  to  the  economizer  frame. 
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Engine  House. 

The  present  engine  house  will  be  sufficiently  large 
for  the  installing  of  two  1,500  horse-power  and  two 
3,000  horse-power  vertical  cross  compound  condensing 
engines.  The  present  installation,  however,  will  con- 
sist of  two  26  inch  by  54  inch  by  48  inch  vertical  cross 
compound  condensing  engines  of  the  Macintosh  & 
Seymour  type,  each  engine  direct  connected  to  a  1,000 
kilowatt  generator;  one  generator  will  be  of  the  West- 
inghouse  type  and  the  other  of  the  Canadian  General 
Electric  type.  The  engines  will  operate  with  150 
pounds  steam  pressure,  containing  150  degrees  of 
superheat.   The  generator  output  will  be  at  550  volts. 

The  switchboard  will  be  mounted  on  an  elevated 
gallery,  arranged  along  wall,  central  with  the  ultimate 
length  of  the  power  house.  The  engines  will  be 
mounted  on  concrete  foundations,  and  all  foundations 
will  be  provided  with  anchor  bolt  tunnels  for  accessi- 
bility to  same.  To  the  low  pressure  cylinder  of  each 
engine  will  be  connected  a  barometric  condenser,  each 
condenser  being  a  unit  in  itself  and  provided  with  a 
separate  circulating  and  vacuum  pump.   The  vacuum 


super-heated  steam,  it  has  been  found  necessary  to  in- 
stall economizers  in  order  to  deliver  the  water  to  the 
boilers  at  a  suitable  temperature,  the  temperature  of 
the  feed  water  for  several  months  of  the  year  ranging 
from  35  to  40  degrees  Fahrenheit. 

The  present  installation  will  consist  of  two  duplex 
outside  end  packed  plunger  pumps,  having  pot  valves, 
each  pump  to  be  capable  of  delivering  approximately 
275  gallons  per  minute  at  a  low  piston  speed. 

.  Piping. 

The  main  steam  piping  will  be  of  the  unit  system, 
leading  directly  from  boilers  to  engines,  having  an 
equalizer  for  the  purpose  of  transferring  from  one 
lead  to  the  other.  There  will  be  a  separate  auxiliary 
steam  header  for  feeding  all  the  auxiliaries.  The  en- 
gines will  be  provided  with  atmospheric  exhaust  con- 
nections, which  will  be  carried  to  one  main  riser,  and 
will  be  located  adjacent  to  the  chimney  and  will  ex- 
tend through  the  boiler  house  roof. 

A  feature  of  this  power  house  will  be  the  dry  well, 
the  floor  of  which  will  be  located  31  feet  below  both 
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pumps  will  be  mounted  on  the  basement  floor,  adja- 
cent to  eaech  engine,  and  the  circulating  pumps  will 
be  located  in  the  dry  well.  The  condenser  equipment 
will  be  provided  and  installed  by  the  John  McDougall 
Caledonian  Iron  Works  Company  of  Montreal  and 
will  be  "Worthington  apparatus.  The  air  pumps  will 
be  of  the  rotative  dry  vacuum  type,  the  sizes  being  8 
inches  by  16  inches  by  12  inches  for  the  small  con- 
densers, and  10  inches  by  18  inches  by  18  inches  for 
the  large  condenser.  The  circulating  units  will  be  two 
stage  centrifugal  pumps,  direct  connected  to  verttical 
engines. 

Heaters  and  Feed  Pumps. 
The  present  installation  of  heaters  will  consist  of  a 
set  of  open  heaters,  probably  of  the  Cochrane  type, 
having  sufficient  capacity  to  heat  the  necessary  feed 
water  for  six  batteries  of  boilers,  rated  at  5,300  horse- 
power, to  approximately  150  degrees  when  supplied 
with  the  available  exhaust  steam.  It  is  to  be  under- 
stood in  this  respect  that  all  the  auxiliary  machiuery 
will  be  provided  with  150  pounds  steam,  containing 
super-heat,  and  that  for  this  reason,  owing  to  the 
higher  economy  of  auxiliaries  when  working  with 


the  engine  and  boiler  room  floors,  so  that  all  the  cii'- 
culating  units  and  feed  pumps,  which  will  be  located 
in  this  well,  can  lift  the  water  directly  from  the  wet 
well.  This  wet  well  will  be  connected  with  the  St. 
Lawrence  river  by  means  of  a  5  feet  6  inches  diameter 
concrete  tunnel,  and  the  river  level  will  be  maintained 
in  the  wet  well.  The  maximum  suction  lift  at  extreme 
low  water  for  both  the  circulating  pumps  and  the  feed 
pumps  will  be  approximately  16  feet  6  inches.  The 
circulating  pumps  will  elevate  the  condensing  water 
directly  to  condensers,  and  the  feed  pumps  will  dis- 
charge directly  through  economizers  into  boilers.  The 
feed  piping,  however,  is  arranged  so  that  the 
economizers  can  be  cut  out  or  bye-passed.  The  dry 
well  will  be  substantially  waterproof  and  provided 
with  a  drain,  the  drainage  being  passed  off  by  an  auto- 
matically operated  pump.  The  wet  wells  will  be  pro- 
vided with  duplicate  removable  screens,  and  the  water 
to  the  wet  wells  will  be  controlled  by  48  inch  diameter 
sluice  gates. 

The  hot  wells  and  overflow  tunnel  for  same  will  be 
constructed  of  reinforced  concrete. 

In  addition  to  the  engines  already  noted,  there  will 
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also  be  installed  one  35  inch  l)y  72  iiicli  by  5i  inch 
vertical  cross  compound  condensing  Macintosh  &  Sey- 
mour engine,  direct  connected  to  a  2,000  kilowatt 
General  Electric  railway  generator. 

In  the  steam  lead  to  each  engine  will  be  installed  a 
separator  and  an  automatic  engine  stop  valve. 

In  addition  to  the  main  and  auxiliary  feed  lines, 
each  boiler  will  be  provided  with  an  injector,  which 
will  bo  connected  so  that  it  will  be  possible  to  feed 


WIRELESS  TELEGRAPH  SUIT. 
The  Dominion  Government  and  the  Marconi  Wire- 
less Telef^raph  Company  have  opened  their  legal 
fight.  The  point  in  question  is  whether,  when  the 
Government  gives  notice  of  its  intention  to  establish 
a  wireless  telegraph  station,  the  company  has  under 
its  agreement  the  option  of  erecting  and  operating 
that  station. 

The  Government  denies  this.    Therefore  Marconi 
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the  boilers  through  these  injectors,  either  from  the 
city  water  mains  or  an  overhead  tank. 

The  engine  house  will  be  provided  with  a  4  motor 
50  ton  electric  travelling  crane,  of  the  Niles  type,  the 
crane  trolley  being  equipped,  beside  the  main  hoist, 
with  a  10  ton  auxiliary  hoist. 

In  the  engine  room  will  be  installed  a  small  com- 
pressor outfit,  for  the  purpose  of  bolting  generators, 
also  an  overhead  gravity  oil  system. 


The  city  of  Nelson,  B.C.,  is  now  supplied  by  electric  light 
from  the  new  plant  at  Bouuiugton  Falls. 


has  started  legal  action  to  settle  this  point  in  the 
agreement. 

Hon.  A.  B.  Aylesworth  has  advised  the  Depart- 
ment of  Marine  that  there  is  nothing  in  the  terms  of 
the  agreement  to  prevent  the  Crown  from  erecting  a 
wireless  station  and  equipping  it  with  instruments 
other  than  tlie  Marconi  instruments. 

As  a  result  of  this  advice  the  Department  has  pro- 
ceeded to  establish  and  operate  wireless  stations  on 
the  Pacific  coast  independent  of  the  Marconi  Com- 
pany, and  will  fight  the  claim  of  the  company  for  an 
absolute  monopoly  of  the  wireless  telegraph  business 
of  the  Goveernment. 
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New  Montreal  Uptown  Office  of  the  Bell  Telephone  Company 


The  Bell  Telephone  Company  of  Canada  have  re- 
cently completed  the  installation  of  an  entirely  new 
central  office  equipment  for  their  uptown  exchange  in 
Montreal,  which  has  many  interesting  features.  The 
building  was  erected  by  the  company  on  Mountain 
street,  about  half  way  between  St.  Catherine  and 
Sherbrooke  streets,  in  an  excellent  residential  locality. 
It  is  a  handsome  two  storey  and  basement  structure, 
56  feet  in  width  by  114  feet  in  depth,  and  was  de- 
signed to  harmonize  with  the  character  of  the  ad.ja- 
cent  residences,  with  which  it  is  in  perfect  keeping. 

The  front  of  the  hasement  and  the  rnain  entrance 
steps  are  of  dressed  limestone,  above  which  it  is  of 
maroon  pressed  brick  with  light  "buff  terra  eotta  trim- 
mings.   Over  the  main  entrance  is  a  handsome  terra 


New  Uptown  Exchange  of  the  Bell  Telephone  Companv, 
Mountain  Street,  Montreal. 

cotta  porch  with  a  balcony  above.  At  the  right  of 
the  main  entrance  on  the  ground  floor  are  rooms  for 
the  accommodation  of  the  operators,  consisting  of  a 
large  sitting  room  furnished  with  chairs,  lounges, 
tables,  etc.,  and  fitted  with  a  small  kitchen,  which  is 
in  charge  of  an  attendant,  and  from  whom  operators 
may  obtain  tea  or  coffee  at  any  time  when  off  duty. 
Behind  this  are  lavatories,  a  bathroom  and  locker 
room.  In  the  locker  room  is  a  clothes  drying  appar- 
atus, by  means  of  which  wet  wraps  may  be  dried  be- 
fore being  placed  in  the  lockers,  which  are  of  ex- 
panded metal  and  are  large  enough  to  accommodate 
the  belongings  of  two  operators.  On  the  right  of  the 
main  entrance  is  a  room  for  the  chief  operators  and 
supervisors. 


Across  the  entire  tear  of  the  building  is  the  terminal 
room,  which  is  devoted  to  the  distributing  and  power 
apparatus  used  in  connection  with  the  switchboard. 
The  top  floor  is  devoted  entirely  to  the  switchboard 
and  is  one  of  the  best  lighted,  best  ventilated  and  most 
convenient  ojierating  rooms  in  the  country.  Some- 
what of  a  departure  has  been  made  in  the  construc- 
tion of  the  floor  of  this  room,  it  being  built  on  two 
levels,  the  centre  part  between  the  two  rows  of  switch- 
boards is  some  13  1-2  inches  higher  than  that  part 
upon  which  the  switchboards  themselves  stand,  with 
the  result  that  while  men  working  at  the  back  of  the 
switchboards  have  the  same  ease  of  access  to  the  ap- 
paratus as  if  the  floor  was  on  one  level,  the  operators 
sit  upon  a  chair  of  normal  height  and  have  no  neces- 
sity for  using  a  footrest,  as  is  the  case  with  the  usual 
chair  which  is  required  with  a  floor  level  throughout. 
With  this  arrangement  the  difficulty  of  reaching  such 
high  numbers  as  require  the  operator  to  stand  up 
when  she  is  plugging  in  is  greatly  lessened,  and  at  the 
same  time  the  supervising  operators  who  stand  behind 
the  regular  operators  have  a  much  better  chance  to 
see  the  board  and  aid  the  line  operators. 

The  whole  scheme  is  quite  novel,  it  being  the  first 
exchange  in  Canada  and,  as  far  as  we  know,  in 
America,  to  be  so  constructed ;  consequently,  it  is  be- 
ing watched  with  a  great  deal  of  interest,  and  will 
probably  be  adopted  in  future  exchanges  of  the  com- 
Iiany 's. 

Tlie  equipment  is  of  the  usual  standard  battery  or 
relay  type,  using  lamp  signals,  and  is  the  same  as  is 
in  use  in  the  east  and  main  offices  at  Montreal,  and 
such  as  will  be  installed  in  the  new  Westmount  office 
later  ip.  the  year. 

The  lines  enter  the  building  underground  in  400 
pair  lead  covered  paper  insulated  cables,  which  are 
connected  to  the  main  frame  by  silk  and  cotton  insu- 
lated lead  covered  cables.  The  main  intermediate 
and  relay  frames,  the  coil  racks  for  the  line  and  in- 
trvink  board  with  their  fuse  panels,  the  power  plant 
and  wire  chief's  desks  are  all  located  in  the  terminal 
room  on  the  ground  floor,  arranged  as  shown  in  the 
plan. 

The  power  plant  consists  of  the  main  battery  of 
11  G-41  chloride  cells  and  11  E-11  cells,  this  last  bat- 
tery being  used  to  reinforce  the  main  battery  for  long 
distance  work  and  also  to  operate  certain  keys  and 
signals.  Two  machines  are  provided  for  charging  the 
larger  battery,  one  being  held  in  reserve  in  case  of  a 
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lircjikdowii.  Eju'li  consists  of  a  Westingrhouse  30  horse- 
power induction  motor  direct  coupled  to  a  Western 
1<]]octric  Company's  dynamo  of  1H,000  watts  capacity 
at  30  volts,  the  two  being  mounted  on  a  common  sub- 
base.  The  generators  are  specially  designed  for  charg- 
ing telephone  l)att  cries,  having  a  large  number  of  seg- 
nioiits  in  a  commutator  and  peculiarly  shaped  pole 
pieces,  the  idea  being  to  eliminate  noise  from  the  asso- 
ciated telephone  circuits  when  the  battery  is  being 
charged.  The  smaller  battery  is  charged  by  a  similar 
motor  generator,  which  has  an  output  of  600  watts. 
Two  machines  are  provided  for  furnishing  current  for 
ringing  subscribers'  bells  and  working  the  many  sig- 
naling circuits  operated  by  an  interrupted  direct  cur- 
rent. One  of  these  generators  is  belted  to  a  small 
alternating  current  motor,  the  other  is  a  dynamotor 
run  fi'om  the  main  storage  battery.  The  necessary 
switches,  circuit  breakers,  mea.suring  instruments,  etc., 
are  mounted  on  a  black  slate  switchboard,  the  cables 
from  which  are  carried  to  the  machines  and  fuse 
panels  along  the  basement  ceiling. 

From  this  terminal  room  the  lines  are  run  to  the 
switchboard  on  the  floor  above  in  switchboard  cables 
supported  on  structural  steel  runways.  The  switch- 
l)oard  is  known  as  the  No.  1  relay  type,  having  a 
capacity  of  10,400  lines  and  equipped  at  present  for 
6,400  lines,  about  4,300  of  which  are  working.  Two 
separate  switchboards  are  provided,  one  to  answer 
originated  calls  of  subscribers  whose  lines  terminate 
at  the  exchange  and  which  is  known  as  "A"  board; 
the  second  switchboard  is  required  to  complete  calls 
which  have  originated  at  other  offices  for  subscribers' 
lines  terminating  at  this  exchange.  This  switchboard 
is  known  as  the  in-trunk  or  "B"  board.  There  are 
seventeen  positions  adapted  to  receive  calls  from 
other  exchanges,  and  one  position  for  the  long  distance 
business  of  the  office,  each  "B"  position  having  a 


Dkt.xils  of  "A'  Keyboard,  Uptown  Exch.\n(;e  Hkll 
Telephone  I^o.mpanv. 

middle  of  the  room  for  the  information  operators  who 
answer  enquiries  from  the  subscribers  with  regard  to 
new  niimbers,  changes  and  miscellaneous  enquiries. 
They  are  also  in  direct  connection  with  all  other  oflfices 
and  a.ssist  in  straightening  out  any  troubles  which 
may  occur  in  inter-office  connections.  They  can  also 
talk  directly  to  the  supervising  operators,  of  whom 
there  is  one  to  every  twelve  operators  at  the  switch- 
board; thus,  if  a  connection  goes  wrong  or  is  prema- 
turely disconnected,  a  call  may  be  sent  to  any  of  the 
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capacity  of  twenty-seven  trunk  lines.  The  "A"  board 
consists  of  fifty  subscribers,  operators'  positions  and 
two  testing  positions,  each  operator  being  able  to 
handle  the  calls  from  about  one  hundred  and  thirty 
subscribers'  lines.  Two  desks  are  provided  for  the 
chief  operator  and  her  assistants,  each  equipped  with 
facilities  to  enable  them  to  properly  direct  the  force 
of  the  exchange. 
A  small  six-position  switchboard  is  placed  in  the 


other  oflfices  through  to  the  information  desk,  where 
one  of  the  operators  there  can  talk  directly  to  all  the 
supervisoi*s  in  the  room  at  once,  by  so  doing  greatly 
facilitating  the  location  of  the  trouble  in  question,  as 
each  of  the  supervisors  can  go  over  her  twelve  posi- 
tions very  quickly  and,  as  they  all  work  at  the  same 
time,  the  whole  switchboard  is  examined  very  rapidly. 

On  the  whole,  the  excliange  is  one  of  the  best  and 
most  attractive  in  the  country,  thoroughly  up-to-date 
in  every  particular,  and  should  enable  the  company 
to  give  the  best  service  to  its  subscribers. 
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The  Hydro-Electric  Plaint  of  the  Canadian 
Niagara  Power  CompoLny 


Through  the  kindness  of  Mr.  Philip  P.  Barton, 
general  manager  of  the  Canadian  Niagara  Power 
(Jompany,  we  are  permitted  to  present  lierewith  some 
very  interesting  photographs,  pertaining  more  par- 
ticularly to  the  step-up  transformer  system  and  sup- 
I)orting  towers  of  that  company,  and  in  connection 
therewith  will  give  a  brief  description  of  the  plant  and 
methods  of  operation. 

The  power  house  of  the  Canadian  Niagara  Power 
Company  is  situated  in  Queen  Victoria  Niagara  Falls 
Park,  on  the  bank  of  the  Niagara  river,  about  one- 
fourth  of  a  mile  above  the  Horseshoe  Falls.    Tt  is  the 


A  covered  chamber  extends  along  the  forebay  side 
of  the  main  building.  The  outer  wall  of  this  chamber 
acts  as  an  apron  wall  and  the  water  passes  into  the 
chamber,  or  inner  forebay,  through  arched  openings 
below  the  surface  and  then  through  iron  racks  into 
the  individual  intakes  of  each  penstock  and  turbine. 
The  purpose  of  the  apron  wall  and  of  the  iron  racks 
in  the  inner  forebay  is  to  remove  all  floating  ice,  logs 
and  other  solid  matter  which,  if  allowed  to  pass  into 
the  penstocks,  would  tend  to  clog  the  turbines,  caus- 
ing loss  in  output  and  possibly  serious  damage.  Any 
accumulation  of  such  floating  matter  is  returned  to 
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oldest  of  the  three  large  power  developments  on  the 
Canadian  side  of  the  river  at  Niagara  Falls,  and  is 
typical  of  what  might  properly  be  termed  the  "Nia- 
gara" scheme  of  power  development.  Three  of  the 
five  developments  located  in  the  Niagara  district  are 
of  this  same  type. 

The  general  scheme  of  development  consists  in  an 
intake  canal  and  forebay  drawing  water  from  the 
river  above  the  Falls,  a  wheelpit,  or  long  narrow  shaft 
sunk  in  the  solid  rock  to  a  depth  corresponding  to  the 
height  of  tlie  Falls,  in  which  the  hydraulic  machinery 
is  located,  and  a  tunnel  discharging  tlie  water  from 
the  bottom  of  the  wheelpit  to  the  river  below  the  Falls. 
The  power  house  superstructure  is  built  lengthwise 
over  the  wheelpit  and  adjoins  the  outer  forebay.  It 
contains  all  the  electrical  machinery.  Penstocks  pass 
down  the  wheelpit  to  the  turbines  installed  near  the 
bottom  and  the  mechanical  power  there  generated  is 
transmitted  through  vertical  shafts  to  the  electrical 
generators  located  in  the  power  house  floor. 


the  river  below  the  main  intake  canal  through  a  small 
sluiceway  canal  extending  from  the  lower  corner  of 
the  forebay  next  the  power  house.  The  flow  of  water 
into  the  sluiceway  canal  from  the  outer  and  inner 
forebays  is  regulated  by  depression  gates. 

The  ultimate  capacity  of  the  plant  of  the  Canadian 
Niagara  Power  Company  will  be  110,000  horse-power, 
divided  into  eleven  units  of  10,000  horsepower  each. 
At  present  only  five  units  have  been  installed,  and 
only  the  lower  half  of  the  power  house  superstructure 
lias  been  completed  to  accommodate  these  five  units. 
The  intake  canal,  wheelpit  and  tunnel,  however,  are 
complete  for  the  full  installation  of  110.000  horse- 
power, and  additional  units  of  10,000  horse-power  will 
be  installed  and  the  power  house  extended  as  requir- 
ed. The  five  units  now  installed  are  already  loaded 
to  their  full  capacity,  and  plans  for  the  installation  of 
a  sixth  unit  are  being  prepared. 

The  turbines  are  the  Francis  double  inward  dis- 
charge type,  with  draft  tubes,  and  were  designed  by 
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Eseher,  Wyss  &  Company,  of  Zurich,  Switzerland,  by 
whom  the  first  three  were  built  and  installed.  The 
last  two  were  built  and  installed  by  the  I.  P.  Morris 
Company,  of  Philadelphia.  The  governors  operate 
by  oil  under  high  pressure  on  the  principle  of  a  bal- 
anced valve,  and  were  designed  and  built  by  Eseher, 
Wyss  &  Company. 

The  electrical  power  is  generated  at  11,000  volts,  25 
cycles,  three  phase,  and  is  to  a  very  large  extent  dis- 
tributed at  this  voltage.  The  main  generators  are  of 
the  internally  revolving  field  type,  with  an  open  Y 
winding  in  the  armature,  and  were  designed  and  built 
by  the  General  Electric  Company.  A  fourth  cable  is 
brought  out  from  the  neutral  point  in  the  winding, 
but  up  to  the  present  time  the  generators  have  been 
operated  without  grounding  this  neutral  point.  The 
exciting  current  is  supplied  at  125  volts. 

The  final  design  of  the  power  house  contemplates 
two  main  controlling  switchboards,  one  controlling  a 
bank  of  five  generators,  or  50,000  horse-power,  and 


subway,  each  line  being  divided  into  two  sections  at 
the  centre.  This  gives  four  sets  of  separate  and  dis- 
tinct three  phase  11,000  volt  bus  bars,  which  are  num- 
bered from  1  to  4,  inclusive.  Bus  bars  Nos.  1  and  2 
correspond  with  sections  which  are  directly 
opposite  each  other  at  one  end  of  the  two  parallel 
lines,  and  bus  bars  Nos.  3  and  4  are  at  the  other  end. 
Directly  over  the  two  lines  of  bus  bars,  on  the  level 
of  the  power  house  floor,  a  double  row  of  oil  switches 
is  located,  controlling  the  feeder  and  generator  cir- 
cuits. These  are  contained  in  a  long  chamber  under 
the  switchboard  gallery.  The  oil  switches  are  motor 
operated,  triple  pole,  500  ampere,  13,200  volt.  Form 
H3  switches  of  General  Electric  Company  make.  Each 
three  phase  feeder  or  generator  circuit  runs  to  three 
copper  U  bars  just  under  the  power  house  floor,  which 
act  as  a  cross  connection  between  the  inside  oil  vessels 
of  two  oil  switches  located  back  to  back  in  the  double 
row  referred  to  above.  Through  one  or  the  other  of 
these  two  oil  switches,  the  feeder  or  generator  circuit 
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the  other  a  bank  of  six  generators,  or  60,000  horse- 
power. It  is  felt  that  an  aggregate  of  60,000  horse- 
power is  as  much  power  as  can  be  safely  placed  under 
the  control  of  one  man.  These  two  main  switch- 
boards will  be  at  ditSerent  ends  of  the  power  house, 
centrally  located  opposite  the  generators  which  they 
control.  Both  switchboards,  however,  will  be  inter- 
connected by  cables,  which,  together  with  the  sectional- 
izing  of  the  bus  bars  controlled  from  each  switch- 
board, permits  of  almost  any  combination  or  sub- 
division of  power  desired.  The  first  main  switch- 
board has  already  been  installed  in  connection  with 
the  five  units  now  in  operation. 

This  switchboard  is  located  directly  over  a  large 
subway  running  the  full  length  of  the  power  house 
adjacent  to  the  wheelpit.  Iron  racks  or  shelves  built 
up  of  channels  extend  along  the  sides  of  the  subway 
and  contain  the  outgoing  feeder  cables.  In  the  sub- 
way, directly  under  the  switchboard  structure,  are  the 
main  11.000  volt  l)ns  bars,  from  which  the  i)ower  gen- 
erated is  controlled  and  distribntcd.  There  are  two 
parallel  lines  of  bus  bars  running  lengthwise  of  the 


can  be  thrown  on  either  of  the  two  lines  of  main  bus 
bars  in  the  subway  below.  The  outer  vessels  of  the 
oil  switches  are  connected  each  to  its  respective  bus 
bar  by  means  of  copper  tubing,  in  Avhich  suitable  knife 
blades  are  installed.  Each  bus  bar  and  all  copper 
tubing,  disconnecting  switches,  hook-operated  discon- 
necting switches  and  oil  switch  vessels  are  enclosed  in 
separate  compartments,  built  of  brick  and  soapstone, 
to  minimize  the  danger  of  short  circuits. 

Of  the  bank  of  five  10,000  horse-power  units  con- 
trolled from  the  switchboard  already  installed,  three 
generators  with  ten  feeders  can  be  thrown  on  either 
bus  bars  No.  1  or  No.  2,  and  two  generators  with  ten 
feeders  can  be  thrown  on  either  No.  3  or  No.  4.  As 
the  two  opposite  sections  of  the  two  lines  of  bus  bars 
can  be  paralleled  through  the  feeder  or  generator 
switches,  and  as  the  two  sections  of  each  line  of  bus 
bars  can  be  cross-connected  through  bus  injunction 
cables,  greater  flexibility  can  be  obtained  than  is  at 
first  apparent.  Each  feeder  has  4,000  horse-power 
capacity,  and  consists  in  one  No.  000  three-conductor 
cable,  insulated  with  varnished  cambric  and  braid  for 
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the  distance  tli;it  it  rniis  in  \ho  rnoks  thmurrli  tho 
main  subway. 

In  the  racks,  the  cables  arc  supported  on  electrose 
saddles.  Outside  of  the  power  hoiise  lead-sheathed 
paper  or  rubber-insulated  three-conductor  cables  are 
used,  laid  in  conduits. 

Only  low  voltage  current  is  brought  to  the  main 
operating  switchboard  on  the  gallery  above  the  oil 
switch  chamber.  The  switchboard  consists  of  twenty 
feeder  panels,  five  generator  panels  and  two  bus  in- 
junction panels.  At  either  end  are  five  additional 
panels,  on  which  are  mounted  the  polyphase  integrat- 
ing wattmeters,  measuring  the  power  distributed  over 
the  feeders.  On  each  feeder  panel  are  mounted  two 
indicating  wattmeters,  three  ammeters,  one  in  each 
leg  of  the  three  phase  circuit,  two  control  switches  for 
the  two  motor-operated  oil  switches,  by  which  the 
feeder  can  be  thrown  ow  one  set  of  l)iis  l)ars  or  the 


and  minimizing  the  danger  of  errors  under  emergency 
conditions. 

The  11,000  volt  series  and  potential  transformers 
for  all  mea.suring  instruments  and  for  the  synchron- 
izing circuits  are  all  located  in  separate  brick  com- 
partments, forming  an  integral  part  of  the  bus  bar 
structure  in  the  main  subway.  A  common  ground 
wire  is  used  for  one  leg  of  all  circuits  from  the  sec- 
ondaries of  these  transformers,  giving  absolute  pro- 
tection against  high  voltages  on  the  operating  switch- 
board in  ca.se  of  the  breakdown  of  any  transformer. 
Two  sets  of  125  volt  d.  c.  bus  bars  nin  in  the  back  of 
the  switchboard  panels,  and  are  used  not  only  for  the 
field  circuits  but  also  through  supplementary  bus  bars 
having  proper  switch  and  fuse  protection  for  all  mo- 
tor control  circuits,  pilot  lamps,  etc.  The  main  11.000 
volt  bus  bars  are  diagrammatically  represented  along 
the  face  of  thi>  switchboard  panels,  and  the  control 
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other,  and  the  automatic  overload  relay.  On  each 
generator  panel  are  two  wattmeters,  one  ammeter,  one 
voltmeter,  a  d.  c.  ammeter  measuring  the  field  cur- 
rent, a  control  switch  or  the  motor-operated  field  rheo- 
stat, tw'O  control  switches  for  the  two  motor-operated 
oil  switches  of  each  generator,  the  field  circuit 
breaker  switch  and  two  single-pole  double-throw 
switches,  by  which  the  field  circuit  can  be  thrown  on 
either  of  two  sets  of  d.  c.  bus  bars. 

On  the  generator  panels,  the  control  switches  for 
the  motor-operated  oil  switches  are  inoperative  when 
thrown  unless  a  supplementary  six-point  hand  plug 
switch  has  been  inserted  in  the  generator  panel  in 
question.  This  hand  plug  switch  also  closes  the  syn- 
chronizing circuits  from  the  potential  transformers  of 
the  generator  and  of  the  bus  bars  on  which  it  is  to  be 
thrown  to  the  Lincoln  synchroscope,  centrally  located 
on  the  toj>  iif  the  switchboard,  and  as  there  is  but  one 
liand  plug  Intt  one  step  can  be  made  at  a  time,  neces- 
sitating deliberate  action  on  the  part  of  the  operator 


switch  for  each  motor-operated  oil  switch  is  located 
on  the  panel  just  below  the  diagrammatic  line  of  the 
bus  bar  on  which  the  motor  throws  the  oil  switch.  Red 
and  green  pilot  lamps  indicate  the  on  and  off  position 
of  these  switches. 

The  exciter  plant  consists  of  three  200  kw.  125  volt 
vertical  shaft  750  revolutions  per  minute  Westing- 
house  generators,  turbine  driven,  located  with  the 
necessary  switchboard  in  a  chamber  near  the  bottom 
of  the  w-heelpit  at  the  level  of  the  turbine  deck.  From 
this  point  the  direct  current  energy  is  distributed  over 
feeder  cables  to  the  d.  c.  bus  bars  in  rear  of  the  main 
switchboard  gallery  on  the  power  house  floor,  and  to 
other  points  of  use.  Direct  current  is  used  for  the 
motors  operating  the  head  gates,  tail  gate,  water 
pump,  oil  pumps,  cranes,  semaphores  and  arc  lamps. 

There  are  two  other  chambers  in  the  wheelpit  off 
the  turbine  deck  in  which  are  installed  the  water 
pumping  plant  and  oil  pumping  plant.  Two  hori- 
zontal centrifugal  pumps  of  2.000  gallons  per  minute 
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capacity  each  are  located  in  the  water  pump  cham- 
ber, one  turbine  driven  and  one  Avhich  can  be  either 
turbine  or  motor  driven.  One  pump  has  sufficient 
capacity  for  all  requirements.  In  connection  with 
the  water  pumping  plant,  the  Power  Company  has 
erected  a  large  standpipe  on  the  bluff  above  the  power 
house,  having  at  least  24  hours'  storage  capacity  un- 
der maximum  requirements.  The  water,  aside  from 
the  necessary  fire  protection  and  sprinkler  systems, 
is  principally  used  in  the  cooling  coils  of  transform- 
ers and  generator  bearings,  for  cooling  oil  in  the  sue- 


Canadian  Niagara  Power  Company — High  Tower  at 
Fort  Erie  Supporting  the  Long-Span  Crossing. 

tion  tanks  of  high  pressure  pumps  and  for  a  hydraulic 
elevator. 

The  Quimby  oil  pumps  in  the  oil  chamber  are  also 
both  motor  and  turbine  driven.  The  oil  is  pumped 
to  a  large  storage  tank  just  under  the  roof  of  the 
power  house,  and  from  that  point  is  delivered  to  the 
generator  bearings  and  guide  bearings  in  the  wheel- 
pit.  From  the  bearings  it  returns  to  the' suction  tanks 
of  the  oil  pumps  by  gravity.  In  the  oil  chamber  are 
also  installed  filters  and  boiling,  separating  and  cool- 
ing tanks,  these  last  being  used  to  separate  any  water 
which  may  mix  with  the  oil  from  the  turbine  bearings 
in  case  of  a  leakage  of  water  through  the  stuffing 
boxes.  A  second  oil  pumping  system  is  installed  in  a 
sub-chamber  under  the  main  oil  chamber,  and  supplies 
oil  to  the  bearings  of  the  main  turbines  and  exciter 
units.  , 

High  pressure  oil  pumps  of  a  single  acting  three 
cylinder  type,  designed  and  manufactured  by  Escher, 
Wyss  &  Company,  are  installed  on  the  thrust  deck, 
just  below  the  poAver  house  floor.  There  are  two 
pumps  for  each  unit,  supplying  oil  for  the  governor 
and  thrust  bearings  i-psi)pc'ti vely.  The  pumps  for 
each  unit  are  driven  through  gearing  and  counter- 


shafting  from  the  main  shaft  of  the  10,000  horse- 
power unit.  A  spare  pump,  motor  driven,  is  xised  on 
the  thrust  bearings  in  starting  and  shutting  down  the 
units,  or  in  case  of  accident  to  any  of  the  regular 
pumps.  The  thrust  bearing  consists  of  two  discs,  the 
lower  one  stationary  and  the  upper  one  attached  to 
the  revolving  shaft.  Between  these  two  discs  oil  is 
forced  under  heavy  pressure,  the  weight  of  the  shaft 
and  revolving  parts  amounting  to  250,000  pounds,  be- 
ing carried  by  a  film  of  oil  between  the  two  discs.  The 
weight  of  the  revolving  parts  is  also  counterbalanced 
by  the  hydrostatic  upward  pressure  of  water  in  a 
compartment  of  the  turbine  wheel  case  acting  upon 
the  lower  surface  of  a  disc  secured  to  the  shaft.  This 
balance  piston  and  thrust  bearing  are  designed  so 
that  either  alone  is  sufficient  for  the  purpose  intended. 

Of  the  twenty  11,000  volt  three  phase  feeders  dis- 
tributing power  from  the  main  bus  bars,  eight  act  as 
interconnecting  cables,  supplying  11,000  volt  power 
direct  to  bus  bars  in  the  plants  of  the  Niagara  Palls 
Power  Company  at  Niagara  Falls,  N.Y.,  running 
through  a  line  of  conduits  in  the  Queen  Victoria  Park 
and  crossing  at  the  upper  steel  arch  bridge,  and  eight 
run  through  conduits  to  the  step-up  transformer  sta- 
tion, situated  near  the  standpipe  on  the  bluff  in  rear 
of  the  power  house.  The  balance  distribute  power  for 
local  use  and  for  the  lighting  and  heating  load  in  the 
power  house. 

The  step-up  transformer  station  contains  four 
banks -of  step-up  transformers,  and  a  fifth  is  now  be- 


Canadian  Niagara  Power  Company — Tower  at  Buefalo 
End  of  Long-Span   Crossing,   with  Terminal 
Receiving  Station. 

ing  installed.  Each  bank  has  a  capacity  of  5,000 
horse-power  and  consists  of  three  1,675  horse-power  oil- 
insulated  water-cooled  transformers,  built  by  the  Gen- 
eral Electric  Company,  which  change  the  current  from 
11,000  volts,  three  phase,  to  either  22,000,  33,000,  40,-' 
000  or  60,000  volts,  three  phase,  by  slight  changes  in 
the  connections.  The  present  connections  used  are  for 
22,000  volts,  at  which  voltage  the  power  is  transmit- 
ted to  Fort  Erie  and  Buffalo  over  two  12,500  horse- 
power capacity  tri-pluise  transmission  circuits  about 
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sixteen  miles  lon<j.  The  receiving  station  at  BnfTalo 
is  interconnected  with  the  Buffalo  terminal  station  of 
the  Niagara  Falls  Power  Company,  which,  with  the 
interconnection  at  the  Niagara  Falls  end  gives  great 
flexibility  and  assures  the  power  tenants  in  Buffalo 
of  practically  continuous  service.  This  is  especially 
valuable  during  lightning  storms,  as  it  is  exceedingly 
improbable  that  a  storm  would  ever  extend  over  a  suf- 
ficient area  to  cause  simultaneous  interruptions  on  both 
the  Canadian  and  American  transmi.ssion  .systems. 

The  two  transmission  circuits  of  the  Canadian  Nia- 
gara Power  Company  run  on  a  single  pole  line  of  .spe- 
cial steel  construction,  designed  by  the  Power  Com- 
pany's engineers.  The  spans  are  three  hundred  feet, 
and  the  conductors  aluminum  cables  500,000  c.  m.  in 
cross  section,  having  37  strands.  The  cables  are  sup- 
ported on  electro.se  insulators,  with  a  hood  12  inches 
in  diameter  screwed  on  malleable  iron  pins. 

A  special  feature  of  the  transmission  circuits  is  the 
crossing  over  the  Niagara  river,  between  Fort  Erie 
and  Buffalo.  The  character  of  the  river  at  this  point 
made  .submarine  cables  impracticable,  and  an  over- 
head crossing  was  chosen.  As  the  river  is  navigable, 


Canadian  Ni.xgara  Powkr  Company — Strain  Tower  at 
Fort  Erie  End  ok  Long-Span  Crossing, 

a  clearance  of  at  least  one  hundred  and  thirty  feet 
above  the  water  was  necessary.  The  distance  between 
shores  is  about  1,620  feet,  but  on  account  of  water- 
ways and  railroads  paralleling  the  river  on  the  Buf- 
falo side,  the  shortest  distance  between  supporting 
towers  which  could  be  obtained  was  about  2,200  feet. 

The  cables  start  from  a  small  prominence  in  Fort 
Erie  at  an  elevation  of  104  feet  above  the  river,  and 
rise  to  an  elevation  of  212  feet  at  the  intermediate 
supporting  tower  on  the  Canadian  bank  of  tlie  riv<»r, 
and  from  there  cross  to  the  American  tower,  the  top 
of  which  is  215  feet  abt)ve  the  river.  The  sag  of  the 
cables  in  this  span  is  about  eighty  feet.  The  lengths 
of  the  two  spans  are  1,668  and  2,192  feet  respec- 
tively. At  the  two  end  towers  of  the  spans,  the  alum- 
inum cables  are  connected  to  steel  cables,  which  pass 
over  large  sheaves  to  counterweights  weighing  4,30() 
pounds  each.  These  counterweights  maintain  a  uni- 
form tension  in  the  alumiimm  cables  at  all  times, 
adjusting  all  expansion  and  contraction  and  reliev- 
ing llii^  cables  of  nil  suddeti  wind  stresses.  Electrose 
si  mill  insulalors  of  a  spool  type  are  used  between  Ihe 
steel  counterweight  cables  and  the  maiu  span  cables 


and  electrose  insulators  are  al.so  u.sed  at  the  support- 
ing saddles  of  the  centre  tower.  At  the  end  towers 
drop  leads  from  the  main  cables  carry  the  current 
down  and  through  the  towers  to  the  line  cables  at 
the  Canadian  end  and  to  the  terminal  station  at  the 
American  end.  At  the  centre  tower  a  flexible  chain 
connection  about  25  feet  long  is  introduced  in  each 
cable,  where  they  pass  over  the  supporting  .saddles 
to  take  up  the  vibrations  in  the  main  cables.  For  the 
cro.ssing  between  Fort  Erie  and  Buffalo  the  aluminum 
cables  are  500,000  c.  m.  in  cro.ss  section,  havincr  f>\ 
strands. 

In  addition  to  the  Fort  Erie  transmi.ssion  circuits, 
two  tri-phase  2,200  volt  overhead  power  circuits  about 
five  miles  long  run  from  the  transformer  station,  fur- 
nishing power  to  the  city  electric  light  plant  and 
various  local  power  tenants  in  Niagara  Falls,  Ont. 
Power  for  these  circuits  is  .supplied  from  two  banks 
of  air  blast  transformers,  located  in  the  tran.sformer 
station.  These  step-down  from  11,000  to  2,200  volts. 
Each  l)ank  consists  of  three  250  kw.  We.stinghou.se 
transformers. 

One  of  the  difficulties  of  operation  of  all  of  the 
power  plants  in  the  Niagara  district  is  the  satisfac- 
tory handling  of  ice  during  the  winter  months.  The 
Canadian  Company  accomplishes  this  by  the  u.se  of  an 
electric  tug  installed  in  its  outer  forebay,  which  suc- 
cessfully breaks  up  all  ice  formations  and,  when 
lield  stationary,  propels  the  floating  ice  towards  the 
sluiceway  canal  at  the  lower  end  of  the  forebay  by 
means  of  the  surface  current  of  water  which  is  set  in 
motion  by  its  propeller.  The  electrical  equipment  on 
the  tug  consists  of  two  75  horse-power  single  pha.se 
alternating  current  Westinghouse  railway"  motors 
geared  direct  to  the  propeller  shaft,  a  single  drum 
controller  for  parallel  control  and  an  air  bla.st  tran.s- 
former giving  a  range  for  the  speed  control  of  the 
motors  of  from  56  to  220  volts  in  the  secondary,  with 
1,100  volts  impressed  on  the  primary.  The  trolley 
voltage  is  1,100  volts,  supplied  from"  an  oil-insulted 
water-cooled  transformer  located  in  one  of  the  power 
house  sub-floor  chambers.  Power  for  this  transformer 
is  supplied  at  11,000  volts  from  the  main  bus  bars. 
The  trolley  wires  are  two  No.  00  copper  wires,  two 
feet  apart,  extending  the  full  length  of  the  forebay. 
and  giving  a  wide  range  of  operation  for  the  tug.  They 
are  supported  from  two  sixty-foot  poles  with  porce- 
lain disc  strain  ins5ulators.  A  trolley  carriage  of  spe- 
cial design  travels  along  the  wires  with  the  movement 
of  the  tug,  and  from  this  carriage  the  power  is  con- 
ducted to  the  tug  through  a  pendant  duplex  nibber- 
in.sulated  cable. 


ERRATUM. 

Through  an  unfortunate  oversight,  it  was  stated 
in  the  August  number  of  the  Electrical  News  that 
the  generator  at  the  East  Toronto  municipal  plant 
was  furnished  by  the  Canadian  Westinghouse  Com- 
l\any.  The  contractors  for  the  generator  were  AUis- 
Chalmers-Bullock.  Liniited.  of  ^lontreal,  to  whora 
credit  shoiild  have  been  given 


Tl  i<5  re])ortcd  tbat  the  Cataract  Power  Conii^any  of  Hamil- 
ton are  iiei;otiatiiig  with  the  Windsor,  Essex  &  Lake  .'-lliore 
Electric  Railway  officials  with  a  view  to  purchasing  the  road. 
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SUCTION  GAS  ENGINE  VERSUS  STEAM 
PLANT. 

By  L.  G.  Read,  M.  E., 

Managing  Director  and  Chief  Engineer  Colonial  Engineering  Company. 

A  practical  comparison  between  a  suction  gas  en- 
gine plant  and  a  steam  plant  cannot  fail  to  be  of 
interest  to  the  manufacturers  of  Canada — since  the 
total  cost  of  power,  after  everything  has  been  added, 
constitutes  one  of  the  largest  fixed  charges  in  the 
manufacturing  business,  and,  as  a  rule,  it  is  a  depart- 
ment which  receives  less  expert  attention  than  any 
other  department  in  the  business. 

We  are  installing  a  number  of  Hornsby-Stoekport 
suction  gas  engine  plants  in  the  Dominion  of  Canada 
now  on  absolute  guarantees  of  operating  cost. 

In  sizes  from  50  h.p.  up  we  find  no  dilficulty  in 
demonstrating  a  fuel  economy  which,  plus  other  oper- 
ating costs,  will  deliver  a  b.h.p.  on  the  shaft  of  the 


be  fully  equal  to  that  of  the  gas  engine  installation, 
and  making  a  direct  comparison  between  the  two 
plants  in  point  of  fuel  economy,  it  can  be  demon- 
strated, with  overwhelming  evidence,  that  the  best 
average  the  steam  plant  can  show,  under  ordinary 
daily  working  conditions,  throughout  the  year  is  3  to 
3  1-2  pounds  of  coal  per  h.p.  hour.  As  against  this 
the  gas  engine  plant  will  easily  show  an  economy  be- 
tween 3-4  and  1  pounds  of  anthracite  pea  per  b.h.p. 
hour,  and,  furthermore,  the  continued  economy  of 
the  gas  engine  plant  does  not  depend  directly  upon 
the  intelligence  of  the  attendants,  whereas  it  is  a 
recognized  fact  that  the  economy  and  general  effi- 
ciency of  a  steam  plant  depends  directly  upon  the  in- 
telligence with  which  it  is  handled  from  day  to  day. 
Again,  the  amount  of  attendance  required  in  the  case 
of  the  gas  engine  plant  is  very  greatly  less  than  that 
of  the  steam  plant,  owing,  first,  to  the  fact  that  the 


Office  and  Works  of  the  Wire  &  Cable  Company,  241  Guy  Street,  Montreal. 


engine  for  300  days  of  10  hours  each  at  a  total  cost  of 
only  $12.  Our  repeated  success  in  obtaining  this  re- 
sult warrants  us  in  making  a  guarantee  to  this  effect. 

The  best  design  of  steam  engine  plant — even  com- 
pound condensing — cannot  do  better,  including  auxil- 
iary units  and  standby  losses,  than  say  $30  per  annum 
per  h.p.  The  difference  between  $30  and  $12  saved 
per  annum  per  h.p.  amounts  to  $1,800  per  year  on  a 
100  h.p.  equipment,  or  $4,500  per  year  on  a  250  h.p. 
requirement. 

Taking  the  cost  of  a  250  h.p.  suction  gas  engine 
plant  at,  roughly,  $16,500,  this  saving  of  $4,500  a 
year  would  pay  for  the  new  equipment  in,  say,  3  1-2 
years. 

A  250  h.p.  compound  condensing  steam  engine  equip- 
ment, with  the  best  type  of  water  tube  steam  boilers, 
feed  water  heaters,  fuel  economizers,  live  steam  puri- 
fiers and  all  of  the  auxiliary  equipment  of  the  most 
refined  character,  with  the  proper  coal  handling  de- 
vice and  with  a  thoroughly  first-class  chimney,  it  is 
safe  to  say  that  the  total  initial  investment  would 


equipment  is  entirely  automatic,  and,  second,  the 
amount  of  coal  actually  to  be  handled  is,  say,  from 
one-third  to  one-fifth  that  required  in  the  steam 
plant.  The  consequent  saving  also  in  the  ash  hand- 
ling and  general  maintenance  in  the  plant  is  most 
decidedly  in  favor  of  the  gas  engine. 

"We  are  under  contract  to-day  to  install  for  Ames- 
Holden,  Limited,  Montreal,  200  h.p.  Hornsby-Stock- 
port  suction  gas  engine  equipment — supplanting 
steam  engines  and  naming,  in  our  guaranteed  cost  of 
operation,  a  very  much  lower  price  than  any  outside 
power  company  could  name.  The  same  facts  apply 
to  Lamontagne,  Limited,  Notre  Dame  street,  Mont- 
real, 100  h.p.  They  are  throwing  out  steam  engines, 
and  would  not  even  consider  the  price  named  by  out- 
side power  companies.  The  same  applies  to  Viau 
Freres,  the  large  biscuit  makers  in  Maisonneuve,  and 
to  the  Modern  Printing  Company.  St.  Vincent  street, 
Montreal;  also  the  Empire  Manufacturing  Company, 
London,  Ont. ;  Anchor  Fence  Company,  Stratford, 
Ont.,  and  very  recently  the  City  of  Chatham.  Ont., 
gave  us  a  contract  for  a  complete  new  municipal  elec- 
tric lighting  plant — throwing  out  high  speed  auto- 
matic steam  engines  in  order  to  effect  the  great 
economy  which  we  are  prepared  to  guarantee. 
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THE  PUMPING  PLANT  OF  THE  OMAHA 
WATER  COMPANY. 

By  Wilms  Collins. 

p>om  the  standpoint  of  high  economy  continuously 
maintained  throughout  a  long  period  of  time,  the  cen- 
tral station  of  the  Omaha  waterworks  system,  equip- 
ped with  AUis-Chalmers  pumping  engines,  has  a 
record  of  more  than  ordinary  interest,  as  will  be  seen 
from  the  following  account. 

The  construction  of  this  system  was  begiui  in  1880, 
when  the  population  of  the  city  was  only  30,000,  and 
completed  in  1883.  When  completed  the  system  had 
28  miles  of  water  mains  and  250  fire  hydrants.  The 
Missouri  river  was  the  source  of  supply.  The  water 
was  first  pumped  up  about  30  feet  to  four  large 
basins  on  the  river  side,  where  sedimentation  took 
place,  considerably  clarifying  the  water.    The  clari- 


'I'he  first  installation  consisted  of  two  12.000,00^) 
gallon  vertical  compound,  crank-and-flywheel  pumping 
engines  of  the  All i.s-Chalmers type  fo  workunder  a  head 
of  70  feet  for  the  low  service,  and  one  18,000,000  gal- 
lon vertical  triple  expansion  pumping  engine  of  the 
AUis-Chalmers  type  to  work  under  a  head  of  310 
fe(!t  for  high  service,  discharging  to  reservoir  and 
distribution  system.  The  low  service  pumps  deliver 
the  water  to  a  .series  of  sedimentation  basins  on  the 
bank  above  the  river;  these  basins  being  arranged 
with  a  .series  of  cascades  between  adjacent  basins, 
with  water  levels  carried  so  as  to  give  a  drop  of  2  feet 
or  3  feet  over  each  series  of  cascades.  The  cascades 
have  sills  perfectly  level,  and  long  enough  to  carry 
the  maximum  amount  of  water  in  a  very  thin  sheet. 
Air  is  admitted  freely  behind  the  falling  water.  This 
complete  aeration  of  the  water,  alternated  with  com- 


X'fkticai.  Triple-Expansion  Pumping  Engine. 


fied  water  flowed  to  the  suction  of  the  high-lift  pumps, 
which  discharged  to  a  10.000,000  gallon  reservoir  on 
Walnut  Hill.  Water  was  supplied  to  the  city  of 
Omaha,  South  Omaha,  and  the  suburbs  of  Dundee, 
Florence  and  East  Omaha.  In  1886  the  average  daily 
consumption  was  about  (i, 000.000  gallons. 

In  1887  a  new  central  pumping  station  was  l)uilt 
at  Florence,  Neb.,  which  is  located  several  miles  up 
stream  on  the  Missouri  river,  beyond  all  danger  of 
sewage  contamination  to  the  water.  The  plant  is 
surrounded  by  107  acres  of  parked  ground,  and  is 
called  by  the  Indian  name  for  pure  water,  viz.,  I\Iine- 
lusa.  The  mechanical  equipment  of  this  plant  is  par- 
ticularly fine.  Although  some  of  the  machinery  has 
been  in  operation  for  nearly  20  years,  the  record  for 
economy  and  reliability  is  most  creditable  and  com- 
parable with  pumping  plants  built  10  or  15  years 
later.  The  low  service  and  high  service  pumps  are 
installed  in  the  same  station,  and  supplied  with 
steam  from  a  common  boiler  plant. 


plete  rest  in  the  sedimentation  basins,  has  a  wonder- 
ful clarifying  effect,  and  practically  removes  all  of 
the  red  silt  from  the  river  water  by  the  time  it  reaches 
the  last  basin.  The  clear  water  flows  to  the  high-lift 
pumps  under  a  slight  head. 

In  1898  the  increase  in  water  consumption  demand- 
ed additional  pumping  capacity,  and  an  18,000.000 
gallon  Allis-Chalmers  vertical  compound  pumping 
engine  was  installed  for  low  service  duty,  and  a  little 
later,  in  1902,  a  20,000,000  gallon  vertical  triple  Allis- 
Chalmers  pumping  engine  was  installed  to  give  in- 
creased capacity  for  the  high  service  system,  making 
in  all  five  Allis-Chalmers  pumping  engines,  with  an 
aggregate  capacity'  of  80.000.000  gallons  per  24  hours. 
All  of  these  pumping  engines  have  records  for  re- 
liability— there  has  never  been  a  break  requiring  a 
shut-down  for  repairs. 

The  first  vertical  triple  expansion  pum|>ing  engine 
has  tlie  following  cylinder  diametei*s:  h.j).  40  inches; 
i.p.,  70  inches;  l.p..  104  inches,  and  the  stroke  of  all  is 
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60  inches.  These  cylinder  sizes  were  very  much 
larger  than  anything  ever  designed  for  pumping  en- 
gine work  at  that  time.  The  total  weight  of  the  ma- 
chine was  about  1  1-2  million  pounds.  The  introduc- 
tion of  this  .unit  reduced  the  consumption  of  fuel  50 
per  cent.,  and  for  some  years  was  claimed  to  be  the 
most  economical  pumping  engine  unit  in  service,  re- 
quiring but  1  1-2  pounds  of  coal  per  h.  p.  per  hour. 

The  second  vertical  triple  expansion  pumping  en- 
gine has  steam  cylinders  of  the  same  diameters  as 
corresponding  cylinders  on  the  first  engine,  but  the 
stroke  is  increased  to  66  inches.  Each  pumping  en- 
gine makes  20  revolutions  per  minute,  and  the  second 
machine  has  10  per  cent,  greater  capacity  on  account 
of  the  longer  stroke.  The  second  machine  is  of  the 
"self-contained"  type,  with  the  steam  engine  sup-, 
ported  by  the  pump  chambers. 

There  are  now  230  miles  of  water  mains,  and  about 
15,000  service  connections  to  the  Omaha  water  sys- 
tem. 


THE  NEW  REFLECTOR. 

Among  the  new  things  which  have  been  marketed 
within  the  last  two  years,  perhaps  the  new  reflectors 
known  as  the  '"X-Ray"  have  had  more  to  do  with 
making  electric  light  more  popular  than  any  other 
one  thing. 

X-Ray  reflectors  are  made  in  various  designs,  each 
design  being  manufactured  for  some  especial  pur- 
pose. For  instance,  one  reflector  is  designed  prim- 
arily for  lighting  show  windows,  another  for  reflect- 
ing light  in  great  volume  on  a  small  surface,  another 
for  spreading  light,  such  as  may  be  necessary  in  large 
hallways,  store  basements  and  assembly  halls,  still 
another  for  bowling  alleys,  billiard  tables,  desks,  etc. 

The  property  that,  according  to  the  claims  of  the 
manufacturers,  makes  these  reflectors  so  superior  to 


Poke    Bonnrt,    Interior    View,    Showing  Spiral 
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others  is  the  reflecting  surface,  which  is  pure  sterling 
silver.  It  is  well  known  that  silver  is  the  best  reflect- 
ive surface  known  to  science,  but  up  to  the  time  these 
reflectors  were  made  it  was  impossible  to  obtain  a  sil- 
ver reflecting  surface  that  did  not  require  much  time 
in  its  care,  on  account  of  tarnish,  etc. 

The  problem  was  solved  in  this  case  by  using  re- 
flectors made  of  finest  blown  glass,  coating  the  back 
side  with  silver  and  covering  the  plating  with  an  elas- 
tic enamel  that  would  not  craze  or  crack.  Hence,  the 
silver  reflecting  surface  never  tarnishes,  cracks  or 
clouds. 

The  reflectors  themselves  have  had  as  much  care 
given  to  their  shape  as  to  tiicir  reflecting  surface.  The 
spiral  corrugations  are  designed  scientifically,  so  that 


no  shadow  of  the  filament  is  thrown.  The  rays  of 
light  are  diffused  and  the  volume  is  greatly  increased. 

While  the  purpose  of  these  reflectors  is  to  reflect, 
they  are  really  ornamental.  The  window  reflectors 
have  shown  themselves  so  efficient,  in  many  eases  mak- 
ing show  windows  so  much  lighter  than  ever  before, 
and  at  the  same  time  reducing  the  cost  for  current, 
that  they  have  sprung  into  high  favor,  and  progressive 
firms  everywhere  are  using  them. 

One  or  two  illustrations  with  this  article  give  an 


Ci'iLiNG  Reflector  with  Cluster. 

idea  of  the  shape  of  some  of  the  reflectors.  They  are 
made  by  the  National  X-Ray  Reflector  Company,  of 
Chicago,  U.S.A. 

ART  OF  CUTTING  Mfi-TALS. 

"The  Art  of  Cutting  Metals,"  by  Frederick  W. 
Taylor,  M.E.,  Sc.D.,  which  was  the  presidential  ad- 
dress presented  at  the  last  annual  meeting  of  the 
American  Society  of  Mechanical  Engineers,  has  been 
reprinted  and  bound  in  cloth  by  the  Society,  price  $3. 
This  or  any  other  publication  of  the  Society  may  be 
had  by  addressing  the  secretary,  29  West  39th  street. 
New  York.  It  is  not  necessary  to  send  orders  through 
members.  None  of  the  publications  of  the  American 
Society  of  Mechanical  Engineers  are  copyrighted. 


GASOLINE  TORCHES. 

The  "Baby"  gasoline  torch  is  a  practical  tool  for 
a  score  of  trades.  It  combines  utility  with  compact- 
ness, has  volume  without  bulk,  and  avoids  the  trouble- 
some features  of  other  torches.  It  is  purely  auto- 
matic, works  without  air  pressure,  has  no  pump  or 
valves  to  get  out  of  order,  lights  with  a  match,  and 
burns  about  two  hoiirs  on  a  gill  of  fluid.  It  will  burn 
benzine,  naptha  and  gasoline.  It  can  be  carried  in 
the  tool  bag  of  any  one  using  tools.  The  illustration 
herewith  is  two-thirds  the  actual  size. 

The  Sayer  Electric  Company,  Beaver  Hall  Hill, 
Montreal,  are  Canadian  agents  for  the  "Baby"  torch. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 

Producers  and  Shippers  bf^^H^ 
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COST  OF  A  MUNICIPAL  LIGHTING  PLANT. 

To  install  a  municipal  lighting  plant  for  supplying  the  city 
of  Hamilton  with  arc  lamps  would  cost  ovor  $121,000,  accord- 
ing to  an  estimate  supplied  by  P.  W.  Sotliman,  chief  enginee'' 
of  the  Hydro-Electric  Commission.  The  following  is  his  re- 
port. 

Power  Distribution. 

Beach  pumping  house   1,000  h.p. 

High  level  pumping  house    100  h.p. 

Asylum    100  h.p. 

Ferguson  avenue  disposal  works    .'50  h.p. 

East  end  annex    .50  h.p. 

Street  lighting   300  h.p. 

Total    1,600  h.p. 

Capital  cost,  with  fixed  operating  charges,  on  power  lines: — - 
Total  capital  cost,  with  engineering  and 
contingencies  and  interest  during  con- 
struction  $20,410  00 

Fixed  charges  per  annum   $1,767  00 

Operating  cost  per  annum   750  00 

$2,.517  00 

Loss  on  power  on  linos   324  00 

$2,841  00 

Street  Lighting — Arc  Lamps. 
Five  hundred  magnetite  arc  lamps,  to  be  operated  from 
motor  generator  sets: — - 

Station  equipment,  capital  cost   $30,674  00 

Outside  equipment,  capital  cost    91,050  00 

Total  $121,724  00 

Which  amounts  include  allowances  for  engineering  and  con- 
tingencies and  interest  during  construction. 

Per  lamp  per  year. 

Fixed  charges   $28  92 

Power    6  94 

Eenewals    3  00 

Wages    3  60 

Oil,  waste,  etc   1  00 

$43  46 

Total  Annual  Cost. 

Fixed  charges    $14,460 

Power    3,470 

Renewals   1,500 

Wages   1,800 

Oil,  waste,  etc   500 

$21,730 


The  expenditure  indicated  above  includes  that  for  over  4'> 
miles  of  pole  line  r.on.struction,  which  would  be  available  for 
power  and  lighting  di.ftribution.  If  one-half  of  this  pole  con- 
struction were  charged  t')  a  power  and  lighting  service  the 
cost  of  arc  lighting  would  be  reduced  by  .$4.75  per  year  per 
lamp,  and  the  cost  of  power  for  arc  lighting  would  also  be 
reduced,  owing  to  the  fact  that  the  capacity  required  for 
street  lighting  could  be  utilized  by  motor  users. 

The  equipment  suggested  is  believed  to  be  the  best  that 
could  possibly  be  procured,  and  is  calculated  to  give  the 
cheapest  service  con.tistent  with  high  efficiency  anfl  reliability. 
The  lamps  are  long  burning,  luminous  arc,  giving  an  effective 
illumination  at  least  one-third  greater  than  the  present  480 
watt  a.  c.  lamp. 

The  synchronous  motors  in  the  estimate  have  such  over- 
capacity as  will  enable  them  to  effect  an  annual  saving  on 
power  supplied  to  induction  motor  users  of  over  $1,200  per 
annum.  This  would  result  in  a  further  reduction  in  the  cost 
of  street  lights  of  $2.40  per  lamp. 

Neenst  Lamps. 

Capital  cost  of  poles,  wire,  lamps,  etc.,  $93.50  per  lamp,  on 
which  the  fixed  charges  are  $10.25  per  annum. 

The  operating  charges  are:  Power,  $3.75,  renewals,  $6,  mak- 
ing a  total  cost  of  $20.01  per  lamp  per  year.  It  can  also  be 
stated  that  the  cost  of  this  service  will  be  reduced  by  $2  per 
Lamp  or  more,  if  the  annual  cost  of  pole  construction  were 
shared  by  a  lighting  and  power  service.  It  may  be  safely  pre- 
dicted that  two  of  these  lighting  units  would  give  nearly  as 
efficient  illumination  as  one  arc,  and  three  would  be  somewhat 
more  effective.  Such  small  lighting  units  would  be  highly 
desirable  in  portions  of  the  city  where  foliage  is  heavy. 

If  the  renewal  changes  on  the  new  high  efficiency  incan- 
descent lamps  could  be  reduced  they  would  prove  desirable  for 
residential  street  lighting. 

It  should  be  stated  in  connection  with  the  above  estimate 
that  circuits  of  these  lamps  could  be  operated  at  the  above 
cost  only  when  such  street  lighting  service  shares  in  the  cost 
of  larger  transformers  installed  for  incandescent  lighting  ser- 
vice. 

It  is  intended  that  these  circuits  shall  be  operated  by  switches 
controlled  by  the  series  of  street  lighting  circuits.  If  the 
number  of  arc  lamps  estimated  on  were  replaced  partially  by 
Xernst  lamps  or  other  small  lighting  units  on  multiple  circuits, 
the  cost  of  the  arc  lighting  per  lamp  might  be  slightly  in- 
creased. 


Negotiations  looking  to  the  purchase  of  the  Ottawa  Elec- 
tric Railway,  the  Ottawa  Electric  Light  Company,  and  the 
Ottawa  Oas  Company,  are  reported  to  have  been  begun  by  an 
.\meriean  corporation. 


The  Canadian  Turbine  Walter  Wheel 

Unequalled  for  Electrical  Purposes 

The  greatest  quantity  and  the  highest  quality  of 

LIGHT 

from  a  given  flow  of  water 

En(|uiry  will  convince  vou  of  this  Write  for  information 

Cl^AS.  B£i.]?l>e]:*  &  Sons,  iy[ea.fox*dl,  Ont. 


TypcC.  Singlc-Phasc.  tor  Hon^c  Service. 
Lower  ball  hearinjf  insures  "lieht  load  and 
"life'"  accuracv.  unobtainable  with  older  forms. 
Top  bearing  eliminates  all  rattling  and  liiimming 


WESTINGHOUSE 

A.  G.  INTEGRATING 

WAHMETERS 

Canadian  Westinghouse  Co. 

LIMITED 

tlENKRAL  OfFIC  K  AND  WoKKS:  HAMILTON,  ONT. 

For  particulars  adJross  nearest  Office 
Traders  Bank  Bldfr., 

TORONTO.  9JJ-9a.;  I'nion  Bank  B!dg., 

151  Hastings  Street,  WINNIPEG. 
VANCOUVER. 

Sovereign  Bankol  Canada 
BIdg..  MONTREAL. 
I  ;4  Granville  Street, 
HALIFAX. 


Type  C.  Single- Phase,  for  Switchboard  Service- 
Both  features  are  of  interest  to  central-station 
managers,  the  first  increasing  revenue,  the 
second  decreasing  complaints. 
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TESTING  OIL. 

For  cither  ongino  or  cyliiulcr  service  ii  j^ood  oil 
shonlfl  have  body  enough  or  .sufficient  vi.sef)sity  to 
prevent  the  surfaces  to  which  it  is  applied  from  com- 
in<r  into  jictual  contact.  Perhaps  this  is  the  most  im- 
portant qualification  of  pood  oil.  and  with  a  careful 
viscosity  test  a  good  oil  will  not  be  rejected  or  a  poor 
oil  accepted.  Viscosity  is  closely  related  to  the  density 
of  an  oil.  The  simplest  means  of  determining  the 
viscosity  of  an  oil  is  to  test  the  time  of  flow  of  a  cer- 
taiTi  volume  of  oil  through  a  small  orifice  as  compar- 
ed with  the  time  of  flow  of,  the  same  volume  of  good 
oil  or  water.  The  oils  and  water  compared  must  be 
tested  at  the  same  temperatures,  and  preferably  at 
the  temperature  to  which  the  oil  is  to  be  subjected. 
A  copper  or  glass  vessel  with  an  orifice  of  about  one- 
sixteenth  of  an  inch  in  the  bottom  is  satisfactory, 
except  where  very  large  quantities  of  oil  are  used.  In 
the  latter  event  the  purchase  of  a  viseosimeter  will 
doubtless  pay  the  company.  Accurate  tests  of  the 
viscosities  of  oil  as  compared  with  water  have  given 
the  following  results:  Prime  lard  oil,  3.6;  sperm  oil, 
2.2;  castor  oil,  2.6;  rape  seed,  4.2;  the  temperature 
in  these  tests  being  68  degrees  Fahrenheit. 

Freedom  from  corrosive  acids,  the  maximum  fluid- 
ity possible  with  the  required  viscosity,  a  minimum 
co-efficient  of  friction,  high  flash  and  burning  points 
and  freedom  from  elements  liable  to  produce  oxida- 
tion or  gumming,  are  all  desirable  features  of  oil  for 
power  plant  service.  To  identify  an  animal  oil  or  a 
vegetable  oil,  chlorine  gas  may  be  applied.  The 
former  is  turned  brown  iiiid  the  latter  white  by  its 
action,  and  if  there  is  no  o])i)ortunity  for  further 
chemical  tests  this  method  of  attack  will  often  serve 
the  i)iirpose  in  a  rough  way,  though  it  throws  no 
more  light  upon  the  composition  of  the  oil  than  a 
calorimeter  test  of  coal  exhibits  the  constituents  of  a 
fuel  sample. 

The  flash  and  burning  tests  may  be  readily  made 
by  placing  a  sample  of  the  oil  in  a  small  receptacle 
having  a  tight  cover  through  which  a  thermometer 
can  be  inserted.  A  small  hole  is  essential  in  the  cover 
to  allow  the  vapors  to  escape  as  the  oil  is  heated.  The 
vessel  should  be  gently  and  slowly  heated  througli  a 
layer  of  sand,  and  when  the  oil  is  hot  a  lighted  match 
or  an  incandescent  wire  may  be  passed  over  the  hole 
to  observe  the  temperature  at  which  the  oil  flashes. 
The  burning  point  is  obtained  by  continuing  the  heat- 
ing and  noting  the  last  temperature  observed  at  the 
time  the  oil  .takes  fire.  The  gumming  and  oxidation 
characteristics  may  be  obtained  by  noting  the  time 
required  for  a  small  amount  of  oil  to  flow  down  a 
smooth  inclined  plane  with  the  time  taken  by  a  like 
amount  of  good  oil  to  flow  over  the  same  course. 

The  simplest  method  of  finding  the  density  with- 
out the  use  of  instruments  is  to  find  the  loss  of  weight 
of  some  body  in  oil  and  in  pure  water.  The  ratio  of 
the  loss  gives  the  density  as  compared  with  water. 
Animal  oil  densities  may  run  from  0.62  to  0.9;  sperm 
oil  at  39  degrees  Fahrenheit  has  been  found  to  have 
a  density  of  0.88;  rape  seed.  0.91.  and  cotton  seed, 
0.92. 

Moisture  in  transformer  oil  may  be  detected  in  sev- 
eral simple  ways.  By  reason  of  its  specific  weight 
moisture  in  transformer  oil  will  generally  be  found 


;it  Ihr  Imltoni  of  tllr  <-asr.  most  i-asis  Inr  nil  >hip- 

nicnt.  including  tran.sforiners,  are  provided  with 
plugs,  it  is  an  easy  matter  to  secure  a  .sample  from 
tin;  l)ottoni  in  a  test  tube.  By  providing  the  latter 
with  a  tight  cork  and  bent  gla.ss  tubes  about  ]-S  inch 
in  diameter  and  heating  the  test  tubes,  the  moisture 
in  the  oil  will  conden.se  in  the  upper  part  of  the  small 
tube  and  will  be  prevented  by  the  bend  from  falling 
back  intf)  the  oil.  A  second  method  is  the  applica- 
tion of  a  red  hot  wire  to  the  oil.  a  crackling  sound  fol- 
lowing the  presence  of  moi.sture  and  simply  a  pufT  of 
smoke  if  the  oil  is  dry.  A  simple  chemical  test  con- 
sists of  driving  off  the  water  in  a  few  er>-stal3  of 
copper  sulphate  by  roasting.  This  leaves  a  white 
powder,  and  when  oil  is  added  to  this  the  original 
blue  color  returns  if  the  oil  contains  moisture.  Of 
course,  these  tests  are  approximations,  but  they  are 
useful  in  plants  where  the  services  of  a  skilled  chemist 
are  not  available,  which  is  the  ca.se  on  many  electric 
railways.  Needless  to  say,  records  of  oil  consumption 
and  overheated  bearings  should  invariably  be  made 
in  power  plants. — National  Electric  Light  Associa- 
tion. 


REDUCING   POWER   DEMAND  IN 
EMERGENCY. 

No  matter  how  far-sighted  the  engineers  of  a  com- 
pany may  be,  it  is  always  within  the  bounds  of  possi- 
bility that  there  will  be  a  shortage  of  power  at  critical 
times.  It  is  therefore  vitally  important  to  consider 
the  means  of  saving  power  which  can  be  adopted  when 
the  need  is  great.  Waste  of  pow-er  is  always  objec- 
tionable, but  there  is  a  difference  between  the  los.ses 
permi.ssible  in  ordinary  practice  and  those  enforced 
by  unusual  and  extreme  conditions.  When  a  road  is 
short  of  power  it  should  be  clear  that  the  cars  have 
the  first  claim  upon  the  generating  plant.  So  far  as 
possible  auxiliary  u.ses  of  power  should  then  be  con- 
fined to  non-peak  hours.  If  neces.sary  the  large  tools 
in  the  shops  can  be  shut  down  before  the  maximum 
load  appears  at  the  switchboard.  If  it  be  cold 
w^eather  greater  care  can  be  taken  in  regard  to  the 
use  of  car  heaters.  Motormen  can  be  urged  to  coast 
more  if  their  schedules  alloAv  it.  though  proper  feed- 
ing is  admittedly  one  of  the  hardest  problems  to 
settle  satisfactorily.  Something  might  be  done  through 
the  use  of  watt-meters  on  the  most  hilly  lines  with  a 
bonus  for  the  lowest  power  record  in  a  given  time. 
On  a  pinch  it  may  pay  temporarily  to  install  more 
feeders.  The  bonding  of  the  track  should  not  be  over- 
looked. Economy  of  power  production  is  not  the 
point  at  issue  in  times  of  severe  shortage.  It  is  better 
to  generate  at  a  sacrifice  of  the  usual  efficiency  than 
to  cut  off  the  car  service.  Even  reduced  speeds  are 
preferable  to  lengthened  headways,  from  the  public's 
standpoint.  There  is  no  time  when  it  pays  better  to 
get  in  close  toxich  with  the  public  than  when  some 
unavoidable  occurrence  reduces  the  station  capacity 
below  par.  It  is  a  question  if  the  advantages  of  frank- 
ness at  such  times  are  fully  appreciated  in  railway 
circles,  but  it  is  a  well-defined  truth  that  much  incon- 
venience will  be  cheerfully  borne  by  the  public  if  the 
patrons  of  the  company  are  encouraged  to  learn  that 
the  company  is  doing  its  best  to  meet  the  situation. 
There  is  no  doubt  that  a  great  deal  of  bad  feeling, 
and  often  appeals  to  .state  boards,  can  be  avoided  by 
taking  pains  to  inform  the  public  in  a  brief  but  com- 
prehensive way  of  the  reason  for  poorer  service  than 
usual.  The  essential  point  is  to  show  that  a  power 
shortage  is  not  in  effect  for  the  purpose  of  greater 
profits  but  to  enable  the  company  to  handle  the  traffic 
without  decreasing  the  transportation  facilities. — 
Electrical  Railway  Review. 
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Per  Annum  Per  Hopse-Power 

COLONIAL  ENGINEERING  GOMPANY,  Limited 

222  and  224  S'.  James  Street,  MONTREAL 


SOLE  CANADIAN  AGENTS  FOR 


HORNSBY  STOCKPORT  GAS  ENGINES 


BUILT  IN  ENGLAND) 


150  H.  P.  HORNSBY-STOCKPORT  GAS  ENGINE. 

NO  odor.      NO  danger.      NO  pressure.       NO  smoke  stack.      NO  steam  boilers 

NO  boiler  feed  pumps.  NO  feed  water  heaters,  and  NO  complicated  auxiliary  apparatus. 

IT  generates  its  own  gas  in  exact  proportion  to  a  varying  load. 

IT  produces  its  own  impulse  exactly  when  required  and  not  otherwise. 

IT  consumes,  therefore,  only  an  amount  of  fuel  exactly  in  proportion  to   the  actual 
power  developed. 

IT  lubricates  its  own  parts,  pumps  its  own  water,  attends  entirely  to  its  own  economy 
and  gives  absolute  value  for  every  ounce  of  fuel  consumed. 

Plants  now  being  installed:  Ames-Holden,  Limited,  Shoe  Manufacturers,  Montreal,  200 
H.  P.  Lamontagne  Limited,  Saddlery  and  Harness  Manufacturers,  Montreal, 
100  H.  P.  Empire  Manufacturing  Co.,  London.  Ont  ,  100  H.  P.  The  City  of 
Chatham,  Ont.,  (municipal  lighting  plant)  200  H.  P.  Dominion  Brewery  Co., 
Toronto,  Ont.,  50  H.  P.  Frame  &  Hay  Fence  Co.,  Limited,  Stratford,  Ont,,  50 
H.  P.  and  a  number  of  smaller  installations. 
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NEW  STYLE  ELECTRIC  BELL. 
A  new  style  of  electric  bell  has  recently  been  patented  by 
Messrs.  Emile  Lionaia  and  Wm.  T.  Suttou,  of  Montreal,  which 
combines  several  novel  features,  together  with  distinct  ad- 
vantajtrcs  over  the  ordinary  type  of  bell.  The  invention  con- 
sists principally  of  tiie  combination  of  a  relay  and  electric  bell 
and  is  so  arranged  that  only  a  local  battery  is  required  to  work 
both  the  main  circuit  and  local  circuit.  The  bell  is  compact 
and  neat  in  appearance,  and  is  equipped  with  three  binding 


ABC 


New  Style  Electric  Bell. 


back  to  binding  post  C,  through  the  relay  coils,  which  art; 
wound  to  comparatively  high  resistance  and  back  to  the  battery 
by  binding  post  A.  This  energizes  the  relay  magnets  and  this 
attracts  the  armature,  thereby  bringing  the  platinum  point 
mounted  thereon  into  contact  with  the  interrupter  spring  on 
bell  armature,  thereby  closing  a  shunt  circuit  through  the 
bell  by  way  of  binding  post  B,  through  bell  magnets  to  inter- 
rupter spring  and  relay  armature,  and  thence  by  a  wire  to 
binding  post  A.  Thus  it  will  be  seen  that  only  a  small  por- 
tion of  energy  is  required  to  attract  the  relay  armature,  and 
the  balance  is  all  available  for  ringing  the  bell.  This  bell  can 
be  used  to  advantage  in  a  great  many  ways,  on  telephones, 
using  the  local  battery  at  each  phone  for  ringing  the  bell,  and 
as  a  return  call  it  is  excellent,  requiring  only  two  wires  to  be 
run  between  the  bells  and  bridging  them  at  any  point  by  one 
or  more  push  buttons.  In  connecting  up  a  number  of  bells  to 
ring  simultaneously  from  one  or  more  push  buttons,  they  are 
connected  in  series  through  the  relay  coils,  thus  making  it  pos- 
sible to  increase  the  length  of  the  circuit  for  each  bell  placed 
thereon,  and  as  each  bell  is  run  only  from  its  own  battery 
excessive  sparking  is  avoided  at  the  contact  breaker.  A  sys- 
tem of  26  of  these  bells  is  being  installed  in  the  new  Ville 
Maria  Convent  on  Shcrbrooke  street,  Montreal,  and  as  they 
have  had  several  severe  practical  tests,  there  is  no  reason  why 
there  should  not  be  a  good  market  for  them. 


posts,  A,  B,  and  C,  and  the  platinum  contact  on  the  relay 
armature  also  acts  as  tue  contact  breaker  for  the  bell.  When 
the  bell  is  connected  up  for  use  on  any  circuit  up  to  25  ohms 
resistance  one  cell  of  battery  only  is  required,  which  is  con- 
nected to  the  binding  posts  A  and  B,  the  main  line  and  push 
button  circuit  is  then  connected  to  B  and  C.  On  closing  the 
push  button  the  current  passes  from  the  battery  to  binding 
post  B,  thence  by  the  other  wire  through  the  push  button  and 


AN   ATTRACTIVE  EXHIBIT. 

The  Sunbeam  Incandescent  Lamp  Crmpany  of  Canada  and 
The  Holophane  Company  will  be  much  in  evidence  at  the 
Electrical  Exhibition  in  Monti  eal  this  month.  They  wi  I  have  a 
most  beautiful  exhibit  of  new  Tungsten,  Tantalum  and  Standard 
Carbon  Filament  lamps,  combined  with  Holophane  prismatic 
shades. 


ENGLISH  AGENCY 


Eng^Iish  maniitacturer  desires  to  get  in  com- 
munication with  a  first  class  firm  in  Canada  in  a 
position  to  sell  all  classes  of  electrical  material. 
Apply  Hox  f>i,  Canadian  Electrical  Nhws. 
Toronto,  Ont. 


POSITIOIN  WANTED 

Electrician  and  Engineer  of  twelve  years  experi- 
ence wishes  position  as  travelling  salesman  for 
electrical  machinery,  engine  supplies  or  oils.  Well 
acquainted  with  trade  in  VV'estern  Ontario.  Techni- 
cal education.  References.  Apply  Box  77,  Canadian 
Ei.KCTRKAi  News,  Toronto. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa-  ^5 
tion  and  public  works. 

The  recognized  medium   for  advertise- 
ments for   '  Tenders. 


■i^^    PROCURED  IN  ALL 

I      ^    COUNTRIES  • 

LONG  EXPERIENCE 
IN  PATENI  LITIGATION 

I     SEND  FOR  HAND  BOOK 

■ATI 


ATENTS 


PHONE 
MAIN 
2582 


RIDOUT  &  MAYBEE 

103   B3y  6troet 

TORONTO,      -      -      -  CANADA 


ONEIDA  SGALjVANIZED  CHAIN 


FOR 
SUSPENDING 
ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinda\of  aeruice. 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  aduantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  d  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  y.  S. 


ALUMINUM 

ELECTRICAL  CONDUCTOHS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

rnces  with  full  iufo<-mation  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 
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Heavy  Duty  Engines 

For  Direct  Connection  to 
Electric  Generators 

^  Goldie  Corliss  Type 

THIS  ENGINE  IS  OF  THE  LATEST  DESIGN  AND  HAS  EXTRA  HEAVY  DUTY  FRAME. 
VALVE  GEAR  IS  OF  THE  CORLISS  TRIP  TYPE,  FITTED  WITH  STEAM  ACTUATED 
DASH  POTS  WHICH  ENABLE  A  QUICK  CUT  OFF  TO  BE  OBTAINED  EVEN  WITH 
THE  HIGH  ROTATIVE  SPEED  AT  WHICH  ENGINE  RUNS. 


Cross  Compound  Goldie  Corliss  Engine,  14  &  28  x  30  450  horse  power,  direct  connected  to  300  k.  w.  60  cycle 

Generator,  installed  by  the  Corporation  of  Barrie,  Ont. 


THE  GOLDIE  &  McGULLOGH  GO.,  LIMITED 

CALT     -     ONTARIO     -  CAMAD/l 

Western  Branch  :  -  248  McDERMOTT  AVENUE,  WINNIPEG 

Quebec  Agents  :  -  -        ROSS  &  GREIG,  MONTREAL 

B.  C.  Selling  Agents  for  Wood  Tools  :         ROBT.  HAMILTON  &  CO.,  VANCOUVER 


f  Wheelock  Engines,  Corliss  Engines,  Ideal  High  Speed  Engines,  Boilers,  Heaters,  Pumps, 
WF  MAKF  Condensers,  Flour  Mill  Machinery,  Oatmeal  Mill  Machinery,  Gyrators,  Emery  Choppers,  V>  ood 
MC    IllnlVk    j  Working  Machinery,  Wood  Rim  Split  Pulleys,   Iron   Pulleys,  Shafting,   Hangers,   Fr  ction  Clutch 

ICouplings,  Friciion  Cluich  Pulleys,  Safes,  Vaults  and  Vault  Doors. 


SEND   FOR   CATALOGUE  AND  PRICES 


XM  V. 
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SflYER  ELEGTRIG  NOVELTIES 

We  Can  Supply  REFILL  Batteries  for  any  Make 

Write  for  Trade  Discounts 


I 


Tubular  Flash  &  5carch  Lights. 

Cloth.  N.P.  Trimmings  size  f»xU  in.  93.SO 
Fibre,  N  F  Trimmings 94.00 


Paradox  Gas  Engine. 

W'orkf  off  ordinary  Ga»  Jet. 
Complete  <MUJO 

M', 


Electric  Railway. 

Comp.  \«th  9  ft.  Track  &  Battery,  SSm'M 


l.en.^lc.is  Vest        Double  Convex 
Pocket  Flash      Lens  Vest  Pocket 
Light.  Flash  Light. 

Complete  fH.Xi  Complete  t»2.00 

Batteries  for  same  .  40c   Lamps  63c. 


Electric  5carf 
Pearl  Pin. 


Compleic- 


!<t:t,oo 


Electric  Scarf  Pins. 

Hce  Design.  I'in Only  .ftl.Zli 

Klcctric  Kye.   ■  " 

Rose,  •■  ■■  91.25 
Skull,  ■■     '■  91.30 


Electric  Top. 
Wrthout  battery  mjSO 

Will  spin  for  hooTS  by  uS'ng 
ihe  color  changini;  disks,  beauii- 
ful  illusions  produced,  which 
are  instructive  and  amusing 


Flaming  Cigar 
Lighter. 

AlwifS  Ready. 

Complete  -  73c.- 


Sayer  Electric 
Motor. 

Per  cut  t'i.OO 

Other  sizes  sma-l  ;*-  'l 
Larire  9l.!tO  \i-> 


Electric  House  Lamp.  Combination  Vest 

C  omplete  as  cur ....  til.R"  Pocket  and  Scarf 

Ba'isry  renewels  40(  Pin  Light. 

Lamps.   Ottc     Complete  ttS.no 


Medical  Coil. 
Same  as  cut  Miih  Haltery. 


M.73 


Miniature 

Receptacle*,  I.v  each 
I  Candelebra 


Christma.'i  Tree  Gold  Plated  Minia- 
Receptacles.     lure  Watch 


Others  from  ....  1*2.00  to  ^lO.OO        Receptacles.  13c  each. 


Charms,  30r  each. 
Stick  Pins,  GOc  ac 


Electric  Candle 
Black  Iron 
f-inish. 

Complete  94.30 


Spark  Plugs. 

30c.  up. 


Miniature  Lamps. 

For  all  Turposes. 


Electric  Insoles. 

ALL  S1/.K.S. 

Frice  per  pair  80c 

Or  3  pairs  for  9I.OO 


Samson  Battery   9123 

Round  Carbon.  

Dry  Batteo  M&co  ."35c 
Workwe'I  Dry-   _  5^ 


^  This  is  only  one  of  our  Lines 


FOP 


EVERYTfllNG  ELEGTRIGflL 

™^  SAYER  ELECTRIC 

10-14  Beaver  Hall  Hill,  MONTREAL 


SEE  US  .AT  BOOTH  N22C 
CANADIAN  ELECTRIC.VL   SHOW.  MON'TRF..\L.  SEPTEMBER  2-14 
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ELECTRIGflL  SUPPLIES 


Telephone  Annunciators 

Style  "H"  showing  Direct  Intercommunicating 
Plugs.  Made  with  or  without  simplified  Fire 
Alarm,  and  also  with  or  without  Intercommuni- 
cating Plugs. 

Gordon  Cells 

Type  "AA"  designed  especially  for  Automatic 
Railroad  Signals.  Also  designed  in  types  for  Fire, 
Burglar  and  Police  Alarms,  Telephones,  Gasoline 
Engines,  etc. 


Transformers 

All  wound  with  interchangeable 
primaries  and  secondaries.  The 
primary  terminals  come  from  the 
coils  to  a  porcelain  terminal  block, 
on  which,  by  means  of  copper  links, 
the  coils  can  be  connected  in  paral- 
lel or  series. 


Typs  550 


Arc  Lamps 

Excessive  noise  and  vibration  in  starting  has 
been  practically  overcome  by  the  slow  separation 
of  the  carbons  in  the  initial  striking  of  the  arc. 

"Conn''  Telephones 

Large  stock  of  Desk,  Magneto,  Automatic, 
Bridging  and  Central  Energy  Types,  etc. 


COMPLETE  LINES  OF  AUTO  AND  MOTOR  BOAT  ACCESSORIES 


JOHN  FORMAN 

248-250  Craig  St.  West  MONTREAL,  QUE. 
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Shawmut  National  Electrical 
Code  Standard  Porcelain 
Bases 

We  manufacture  all  sizes  ot  main  line  and  branch  porcelain  on 
the  market  to-day. 


Twenty-four 
different  sizes 
and  styles 


Every  size  and 
style  furnished 
with  Barriers 


Punched  Copper 
Lugs  give  best 

electric 
conductivity. 
These  are  furnished 
with  all  Bases. 

We  request  you  to  send  for  our  new  fifty-eight  page  catalogue 
descriptive  of  our  line  of  Fuses,  Bases  and  Fittings  ;  all  approved  by 
National  Board  of  Fire  Underwriters. 


The  demand  for  a  Soldering  P^lux  of  Ai  quality,  put  up 
in  a  convenient  form,  for  use  of  Electricians 
and   Linemen,  has  prompted 

The  CHASE-SHAWMUT  COMPANY 

to  put  upon  the  market 

RED  "E"  SOLDER  PASTE 


Always 

Ready,  Rclialjle,  Reasonable 

PUT    UP   IN    COLLAPSIBLE   TUBES   OF  TWO  SIZES 

^  '  X  4"  1"  X  6" 

Send  for  descriptive  circular  and  prices. 

GHASE-SHAWMUT  GO. 

NEWBURYPORT,  -  MASS. 
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r  BRILLIANT 
IliUMINAlION 

of  our  Canadian  cities  owes  much  to 

ONEIDA  GALVANIZED  CHAIN 

the  most  effective  and  durable  Arc  Lamjj 
Suspension  in  the  world. 

Heavily  galvanized — therefore  absolutely  rust  proof. 
Impervious  to  ice  and  sleet.  Uniform  in  strength.  Per- 
fectly flexible.  Will  outwear  cord^  cable  or  rope  many 
times  over* 

MILLIONS  OF  FEET  IN  USE 


ONEIDA  COMMUNITY,  Ltd.,  Niagara  Falls,  Ont 
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$65 


aiLSON  MFG.  CO.  Ltd. 


Gors  lIKt  SIXTY 

tlis  iiKt  sixty; 

ILLS  ron 

GILSON 

GASOLINE 

ENGINE 

Pumpind.  Crrarn 
rators.  Chums. NX' ash  Ma- 
ine*, etc. 

A«k  (or  cjitnlofl  all  uzet 
.    GUELPH,  ONT. 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBEK  MICA 

KINGSTON,  ONT.  CANADA 

Write  us  for  your  requirement*  in  MICA 


Batt 


^<  NO.  6 

Tlx,,  .     —      .  v«ii''' 
^"iperage  bio 
I-on,  Life 

^erlin,  On*- 


vlGiorla 

Dm 

Saueru 


HIGHEST 

AMPERAGE 

LONGEST 

LIFE 

A  trial  will 

convince  you. 


THE  CANADA  BATTERY  CO. 
Berlin,  Ont. 


$2 


FOR  THIS  SMALL  SUM  THE 


$2 


MilllUfACIUR[R-.SOPPLY  MERCHANT 

may  keep  posted  on  new  opeolnf^a 
for  trade. 

Vll  CANADIAN  CONTRACT  RECORD 

report*  weekly  all  projected  building  and  other 
cODStmctlon  works  throughout  Cauada  as  well 
aA  Dew  busluese  enterprlflei. 


Send  your  name  and  address  with  |2  for 
a  year's  mibscrtptlOD  to 

Canadian  Contract  Record 

Toronto,  Montreal,  Winnipeg,  and 
32  Vancouver  ^2 


ESTABLISHED  1I49. 

BFt  AOSTREET'S 

Capital  and  Sarlpus,  $1,503,000. 
Offiffs  Throughoitt  the  CiviUted 
Wnrld. 
Executive  Offices  : 
Not.  346  and  348  Broadway,  New  York  Citt,U.S.A 

THE  BRADSTREET  COMPANY  gathers  infer 
mftlion  that  reflects  the  financial  condition  and  the  con- 
troUinK  circamstances  of  every  seeker  of  mercantile 
oradit.  Its  business  may  be  defined  as  of  the  merchants, 
the  merchants,  for  the  merchants.  In  procuring, 
miiying  and  promuleating  infornMtion,  no  effort  is 
saied.and  no  reasonable  expense  considered  too^eat, 
iBat  the  results  may  justify  Us  claim  as  an  authority  on 
Ul  UMitters  affecting  commercial  affairs  and  mercantile 
oredk.  Its  offices  and  connections  have  been  steadily 
ntended,  and  h  furnishes  information  concerning  mer- 
oantile  persons  throughout  the  civilized  world. 

Subs<ark)iions  are  based  on  the  service  furnished,  and 
are  avalable  only  by  reputable  wholesale,  jobi>ing  and 
QHunActurixij  coocerns,  and  by  responsible  and  worthy 
fiimnclal.  Judiciary  and  businesscorporations.  Specinc 
I  Mill!  may  be  obtained  by  addressing  the  company  or 
anT  of  its  ofl&ces.    Correspondence  invited. 

THE  BRADSTRBET  COMPANY. 
OrriCBt  IN  Canada:    Halifax  N.S.  Hamilton,  Ont, 
Upulon  Ont.;  Montreal,  (^e. ;  Otuwa,  Ont.;  Quebec. 
Od«.;  3t.  John,  N.  B.    Toronto.  Ont.  Vancouver, 
RC;    Winnipeg,  Man.;  Calgmry  AU«. 

THOS.  C.  IRVING, 
0«».  Mmn.  Waatero  OMiadak,  To«oB  lo 


Ti[  Ffflii  Emit  Glisiii  ca 

E 


L.l/ni  TED 


lectrical  Machinery,  Fixtures  and  Supplies 
Interior  Wiring,  Telephones,  Underground 
Conduits  and  Transmission  Lines. 


Branch  Store  : 
39  Colborne  St.,  BRANTFORD. 


Room  lOS  Stair  Building,  TDDnUTD 
Phonr  Main  42i'y  la  3  Bay  Street,  lUnUllIU 


W 


o)o<o 
0)0(0 


ojoco 
o)o<o 


ESTWARD  THE  STAB  OF 
EMPIRE  LEADS  THE  WAY 

If  you  want  Western  Business  ? 
If  you  want  a  Western  Representa- 
tive ? 

If  vou  want  some  of  the  North- 
West  Trade  ? — 

Write   to  the 

Western  Canada  Contractor 
&  Builders  Gazette 

for  full  particulars 

720  Unioji  Bank,  WINNIPEG. 


no(o 
9^ 


Robb  Power  Plants 


We  design  and  contract  for  steam  power  plants  and  maintain  an  ex- 
perienced and  thoroughly  practical  engineering  staff  that 
is  at  the  service  of  our  customers. 


CORLISS  ENGINES  ROBB-MUMFORD  BOILERS 

HIGH  SPEED  VERTICAL  ENGINES  RETURN  TUBULAR  BOILERS 
MEDIUM  SPEED  HORIZONTAL  ENGINES       WATER  TUBE  BOILERS 


ROBB  ENGINEERING  CO.,  Ltd. 

AMHERST.  N.S. 


r»icTDir'-T  f  520  0<sslr\gton  Avenuo,  Toronto.  M 
Xi-V Viirl^  Boll  TolopKorvo  Bvjlldlng.  Montreal, 
OFF  ICES  (355    Carlton  Slreot.  WlniUpo*.  J.  F. 


WILLI4M  McKAY.  Manad«r. 
WATSON  JACK.  Manager. 
PORTER.  Manager. 
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Consulting  Electrical  Engineers 


 CHAR.LES  BR.ANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M.  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Wght,  Power  and  Railroad 
Plants  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

I<ong  Distance  Telephone  Main  3256. 
Cable  Address  ;  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 

62-63  Guardian  Building  MONTREAL 


K.  L  AITKEN 

CONSULTING  tLECTKICAL  ENGINEER 

ha«  removed  to 

1003  Traders  Bank  Building 

TORONTO.  ONT. 


I,ong  Distance  Phones  | 

Residence 


Main  1482 

North  3;;9 


Edward  B.  Merrill 

B.A.,  B.A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments   and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 
TORONTO  AND  WINNIPEG 
Long  Distance  Telephones 


R.  S.  KELSCH, 
CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 
POWER  BUILDING,  MONTREAL 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadian  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Assoc.  M.  Institution  Civil  Eng'rs.  (London). 
Ass.>c.  American  Inst.  Electrical  Engineers. 

HYDRO-ELECTRIC  ENGINEER 

H00111.S    1004-5    Trudem  Bank  Bldft. 

Telephone  Main  7396  TOBONXO 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway 

NEW  YORK 


Union  Trust  Bldg  , 

CINCrNNATI,  O. 


P.  E.  MARCHAND  &  GO. 

Klectrical  Contractors 

Telephone  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  and  aa  St.John  Sts., Montreal 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  Arbitrations. 


WESTON 


I  GO. 


Main  Office  and  Works,  Wauerly  Path,  NEWARK,  N.J..  U.S.A. 

New  York  Office:  74  Cortlandt  Street. 

London  Branch  :  Audrey  House,  Ely  Place,  Holborn. 

Paris  Pranch  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 
Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


„    ^      ^    ^  v.,    ^  ,  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

Weston  Portable  Galvano.  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — lor  Bridge  worn.  of  extreme  accuracy  and  lowest  consumption  of  energy 

Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


ftmerlGan  Circular 

Loom  GoniDany's 


FLEXIBLE  60NDUIT 


MONTREAL  ELECTRIC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  GENUINE  "Circular  Loom."  Has  been  in  the  market  for  thirteen  years,  and  handled  by  us  for 
over  ten  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal   Electric  Company, 


354  St.  Ja.mes 
Street, 


Montreal 


Instant  shiptnent  made 


Large  stock  of  all  sizes  always  on  hand. 


THE  1907  EDITION  NOW  READY 

V  S5ANDARD  WIRING 

fOR  EllECTRIC  UIGHT  A  IN  D  POWER 
ADOPTED 

By  the  Fire   Underwriters  ot  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  109,500  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  it  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price         .  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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The  Koly  Electric  DyrvaLino  &  Motor  C  0.»  Limited 


Offlcf-  and  Koictorv  : 

Weston  Road,  Toronto  Junction 

t'HO.NK  Jl  Nt  TION  t79 


BI-POLE  MOTOR. 


Manufacturers  of  .  .  . 

MULTI-POLAR  MOTORS       BI-POLE  MOTORS 
ALTERNATING  CURRENT  MOTORS 
INDUCTION  MOTORS 
DYNAMOS  for  Incandescent  and  Arc  Lighting 
DYNAMOS  for  Electroplating  and  Electrotyping 
ELECTRIC  CONTROLLERS  for  Elevators 
ELECTRIC  ORGAN  BLOWERS 


SPECIAL  ATTENTION  GIVEN  TO  ELECTRICAL  hEPAIRINC 


H,  '.."Ef'.Ers:-  11 


•'BEST'*    DRY  CELLS 

for  your  IGNITION  irv 

AUTOMOBILE,  MOTOR  BOAT,  GAS  ENGINES 

The  kind  the  largest  Telephone  Company 
in  Canada  is  usinj^  to-day.  because  they  give 
the  longest  service. 
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"The  descriptions  are  helped  out  with  cuts  and 
diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  difficult  and 
complex  matter  in  so  short  a  space."— New- 
York  Sun. 

"We  can  unhesitatingly  recommend  this  bot  k 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Street 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  Lou- 
technical  reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities." — New  York  Tribune. 

"  In  spite  of  the  great  mass  of  electrical 
literature  already  exhistirg,  it  is  one  of  the  find 
good  books  of  its  kind.  *  *  *  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  — 
Engineering  News,  New  York. 
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SPARKS. 

The  ratepayers  of  Moa«ie  .law,  Sask.,  are  this  month  voting 
on  .1  by-law  to  raise  $90,000  for  extending  the  electric  light 
plant. 

The  Canadian  Westinghouse  Company's  branch  oflice  in 
Vancouver,  B.C.,  has  been  removed  from  Hastings  street  to  4Z9 
Pender  street. 

The  City  Council  of  Nelson,  B.C.,  are  considering  the  advisa- 
bility of  extending  the  electric  light  service  to  supply  adjacent 
farming  districts. 

The  Martin  Electrical  Supply  &  Construction  Company  have 
been  awarded  the  contract  of  installing  between  300  and  400 
new  electric  lights  in  the  Whitman  &  Barnes  Company's  works. 

A  company  has  been  formed  for  the  promotion  of  an  electric 
railway  to  run  from  Kenora  to  Keewatin,  and  thence  along 
Winnipeg  river,  where  it  will  connect  up  with  the  Grand  Trunk 
Pacific. 

A  $60,000  power  house  is  about  to  be  built  for  the  munici- 
pality of  Campbellrord,  the  contract  having  been  awarded  to 
Messrs.  Bognc  &  Buchanan.  About  .5,000  horse-power  will  be 
developed. 

The  by-law  to  guarantee  the  bonds  of  the  Ontario  West  Shore 
Electric  Eailway  to  the  extent  of  $2.'5,000  was  defeated  last 
month.  Saltford  gave  39  of  a  majority,  but  Leeburn  polled  a 
big  vote  against. 

The  Woodstock  Electric  Eailway,  Light  &  Power  Company, 
Woodstock,  N.B.,  are  offering  for  sale  several  direct  current 
dynamos  and  motors  and  two  Ideal  engines.  The  plant  has 
been  changed  to  alternating  current. 

The  Edmonton  City  Council  have  been  negotiating  for  the 
purchase  of  electric  power  from  the  city  of  Strathcona.  The 
Fire  and  Light  Committee  of  Strathcona  have  recommended 
the  sale  at  7  cents  per  kilowatt  hour,  provided  that  Edmonton 
provides  the  transmission. 

The  city  of  Calgary,  Alberta,  needs  more  electric  power.  The 
Calgary  Power  &  Trnnsmiasion  Company,  better  known  as  the 


successors  to  Alexander  ic  iiudd,  ;tri-  making  preparations  I'or 
supplying  it,  wliile  the  Alberta  Portlaml  Cement  Company  will 
have  something  like  7,000  h.p.  for  sale. 

An  addition  to  the  electric  light  plant  at  Wetaskiwin,  Sask., 
is  now  being  made.  It  consists  of  a  127  kw.  Westinghou.se 
alternator,  a  190  h.j).  Westinghouse  gas  engine,  and  a  22-5  h.p. 
R.  D.  Wood  gas  producer,  to  be  installed  in  the  present  electric 
light  power  hou.se.    The  coat  of  the  extension  will  total  .$3.5,000. 

A  Canadian  patent  has  been  granted  to  Mr.  J.  S.  Nesbitt, 
of  Victoria,  for  an  electric  flash  sign.  This  sign  is  designed 
as  a  combination  letter  frame,  the  partitions  of  which  are  so 
arranged  that  through  the  medium  of  a  commutator  the  desired 
word  may  be  spelled  out  by  the  successive  flashing  of  the 
various  letters. 

The  Nova  Scotia  Telephone  Company  has  completed  the  pur- 
chase of  the  stock  of  the  Central  Telephone  Company,  wtiich 
built  and  operated  the  line  between  Bridgewater  and  Middle- 
ton.  This  plant  consisted  of  seventy  miles  of  poles  and  ninety 
miles  of  wire.  The  Nova  Scotia  Telephone  Company  intends 
reconstructing  the  line  and  will  put  in  new  cedar  poles  and 
metallic  circuit. 

General  Greene,  of  Buffalo,  representing  the  Niagara  Power 
Company,  had  an  interview  recently  relative  to  the  regu- 
lations which  are  being  drawn  up  by  the  Dominion  Government 
to  govern  the  export  of  electric  power  to  the  United  States. 
Before  these  regulations  are  finally  adopted  the  Government 
will  afford  opportunity  for  the  various  companies  to  express 
their  views  thereon. 

The  Londonderry  Iron  Mining  Company,  who  recently  acquir- 
ed the  iron  deposits  at  Torbrook,  N.S.,  from  George  E.  Cor- 
hitt,  are  preparing  to  install  an  electric  system  for  operating 
their  mines.  The  power  will  be  drawn  from  the  Nictaux  Falls, 
about  a  mile  from  their  property.  The  mills  which  were 
formerly  operated  at  the  falls  have  been  abandoned,  to  make 
way  for  the  utilization  of  the  water  power  for  electrical  pur- 
poses. The  estimated  cost  of  this  plant  is  between  $40,000  and 
$.■50,000. 
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PUBLICATIONS. 

The  Canadian  General  Electric  Company  have  recently  issued 
printed  literature  calling  attention  to  their  "Gem"  lamps 
and  "P.  &  B."  dry  battery. 

"  Electroless "  is  the  name  of  a  new  preventative  of  the  elec- 
trolysis evil  which  the  H.  W.  Johns-Manville  Company,  of  New 
YtJrk,  have  placed  on  the  market.  It  is  a  sectional  covering  of 
a  specially  prepared  asbestos  paper  in  laminated  form,  thor- 
oughly impregnated,  and  coated  with  a  high  grade  waterproof 
insulating  compound,  which  is  claimed  to  present  an  effective 
barrier  to  the  transmission  of  electric  current. 

The  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee, 
makers  of  electric  controlling  devices,  have  just  issued  a  book- 
let— pigeon-hole  size — descriptive  of  their  line  of  electric  crane 
controllers.  In  addition  to  full  descriptions  and  illustrations 
of  five  types  of  crane  and  hoist  controllers,  the  booklet  eon- 
tains  connection  and  dimension  diagrams,  repair  part  charts, 
prices,  net  weight  and  shipping  weight  of  apparatus,  etc.  An 
improved  form  of  contactor  for  handling  heavy  currents  is 
also  described. 

The  "Ideal"  engine  catalogue,  which  has  recently  been 
issued  by  the  Goldie  &  McCulloch  Company,  of  Gait,  Ont.,  is  a 
very  interesting  and  artistic  production.  It  is  divided  into 
two  parts,  the  first  being  devoted  to  Ideal  high  speed  engines 
of  the  centre  crank  type,  and  the  second  to  side  crank  Ideal 
engines  for  direct  connection.  Separate  descriptions  and  illus- 
trations are  given  of  the  frame,  cylinder,  valves,  stuffing  box, 
piston,  connecting  rod,  crosshead,  throttle,  governor,  etc.,  to 
thoroughly  acquaint  the  reader  with  each  part.  The  Goldie  & 
McCulloch  Company  will  forward  a  copy  of  this  catalogue  to 
anyone  interested. 


The  financial  statement  submitted  by  the  Secretary-Treasurer 
showed  a  balance  in  the  bank  to  the  credit  of  the  Association 
on  June  1st,  1907,  of  $1,124.22. 


PERSONAL. 

Mr.  and  Mrs.  Harvey  Hubbell,  of  Bridgeport,  Conn.,  were 
guests  at  the  Montreal  Electrical  Exhibition. 

Mr.  E.  Henry  Mainer,  secretary-treasurer  of  the  James 
Stuart  Electric  Company,  of  Winnipeg,  attended  the  Electrical 
Show  in  Montreal. 

The  death  occurred  a  few  days  ago  of  Lieut. -Col.  F.  C.  Hen- 
shaw,  of  Montreal,  who  had  been  a  director  of  the  Montreal 
Light,  Heat  &  Power  Company,  the  Montreal  Park  &  Island 
Eailway,  the  Suburban  Tramway  &  Power  Company,  and  the 
Canadian  Marconi  Wireless  Company. 


TRADE  NOTES. 

The  Chase-Shawmut  Company,  of  Newburyport,  Mass.,  have 
recently  placed  upon  the  market  a  newly  approved  Stage 
Pocket,  reconstructed  to  comply  with  new  rules  by  the  Board 
of  Fire  Underwriters,  which  require  pockets  to  be  fused  on 
switchboard.  In  placing  this  article  upon  the  market  the 
Chase-Shawmut  Company  have  taken  into  careful  consideration 
the  rough  usage  received  by  articles  of  this  nature  in  street 
railway  park  theatres,  etc.,  and  believe  that  this  simple,  safe 
and  durable  pocket  will  fulfill  all  requirements. 


As  the  result  of  a  very  successful  test  given  at  Moncton, 
N.B.,  on  September  5th,  an  electric  box  signalling  system 
which  will  render  railroad  collisions,  both  head-on  and  rear- 
end,  almost  impossible,  may  go  into  extensive  use  on  the  Inter- 
colonial Eailway.  The  system,  which  is  known  as  the  electric 
block,  was  invented  by  Mr.  H.  W.  Price,  lecturer  on  applied 
electricity  in  the  University  of  Toronto,  and  is  controlled  by 
the  Standard  Signal  Company  of  Toronto,  and  guards  not  only 
against  collisions,  but  broken  rails,  misplaced  switches,  and 
open  draw-bridges.  It  will  also  signal  danger  to  an  approach- 
ing train  should  a  car  or  portion  of  a  car  on  a  siding  be  pro- 
jecting over  into  the  main  line. 


THE 


SUNBEAM  INCANDESCENT  LAMP 

The  Lamp  of  Quality 
Any  Caudle  Power      Auy  Voltage 

PROMPT  DELIVERY 


USED  BY  THE  LARGEST  CENTRAL  STATIONS 

Ma^de  in  Canada  by 

The  Sunbeam  Incandescent  Lamp  Go. 

OF  CANADA,  LIMITED 

Main  Office:  Northwestern  Office  and  Warehouse:  Factory: 

TORONTO  251  Notre  Dame  Street.  WINNIPEG         ST.  CATHARINES 

The  only  Exclusive  Manufacturers  of  Incandescent  Lamps  in  Canada 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TKADt.  MARK 
R.eg.  U.  S.  PaLtent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S,A. 


High  Grade  Water  Wheels 

IF  your  requirements  demand  a 
water   wheel   to   operate  an 
electrical  power  plant,  you  will 
need  the  very  best  wheel  you  can 
buy  to  get  the  best  results  from 
your  electrical  machinery. 

THE  SAMSON  TURBINE 

has    proven    its    merit  under  the 
most  severe  conditions. 

It  has  high  speed,  great  power, 
steadiness  in  running,  durability, 
is  reliable  in  operation  and  can  be 
depended  upon  in  an  emergency. 

The  Samson  is  in  use  in  the  most  economical  and  most  efficient  installations  in  America. 
If  you  want  a  new  wheel,  or  if  you  are  having  any  trouble  with  your  present  wheels, 
write  us  about  the  Samson. 

The  Wm.  Hamilton  Mfg.  Company 

Peterborough,  Ont, 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

(Corvdviit  Boxes,  Bxjshings,  Cockrvvits  ^r\d  Fittings 
of  every  description,  a^s  well  a.s  Knife  Switches 
and  enclosed  Fvises. 

GET  OUR  PRICES  BEFORE  ORDERING. 


Pacific  Electric  Irons 

FOR 

HOUSEHOLD,    LAUNDRY    AND    TAILORS'  USE 
M  ^XIMUM   HEAT  WITH   MINIMUM   CURRENT  CONSUMPTION 

J.  A.  DAWSON  &  CO. 

MONTREAL  WINNIPEG  BRANCH 

148  McGILL  STREET  324-326  SMITH  STREET 


^"^  CROCKER  TURBINE 

FOR  HYDRO-ELECTRIC  INSTALLATIONS 

Illustration  shows  pair  of  35  '  Special  Crocker 
Turbines,  one  of  two  pair,  direct  connected 
to  Generators.     At  Station  of  Sher- 
brooke  Power,  Light  A  Heat  Co. 

CORRESPONDENCE  INVITED 


THEJENCKES  MACHINE  GO. 

LIMITED 

General  Offices:  SHERBROOKE,  Que. 


PLANTS- 
Sherbrooke,  Que. 
St.  Catharines,  Ont. 


S.\LES  OFFICES- 
Sherbrooke.  St.  Catharines, 
Rossland,  Halifax,  Cobalt. 


Cindy  addrt'ss  Enquiries  to  ntartsf  Sales  O^ce. 


ARC  LAMPS 
METERS 
TRANSFORMERS 

TELEPHONES 
SWITCHBOARDS 

AND 

General  Line  Material 

John  FormaLii 

248  BLnd  250  Craig  Street  W. 

Montreal,  Que. 
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Canadian  Electrical  Association  Convention 


The  seventeenth  annual  convention  of  the  Canadian  Electri- 
cal Association  was  held  at  the  rooms  of  the  Canadian  Society 
of  Civil  Engineers,  Montreal,  on  Wednesday,  Thursday  and 
Friday,  September  11,  12  and  13,  1907. 

The  President,  Mr.  E.  G.  Black,  occupied  the  chair,  and 
called  the  convention  to  order  at  10.30  a.m. 

The  following  persons  were  present: 
W.  L.  Adams,  Ontario  Power  Company,  Niagara  Falls,  Ont. 
"J.  G.  Archibald,  Electric  Light  Department,  Woodstock,  Ont. 
B.  F.  Anderson,  Canadian  Westinghouse  Company,  Hamilton. 


Henry  D.  Bayne,  Canadian  Westinghouse  Company,  Hamilton. 

J.  A.  Burns,  Munderloh  &  Company,  Montreal. 

Ecv.  Henry  Barker,  All  Saints,  Rosendale,  New  York. 

L.  .J.  Behiap,  AUis-Chalmers-BuUock,  Montreal. 

C.  W.  Bongard,  C.  W.  Bongard  Company,  Toronto. 
Aeton  Burrows,  ' '  Eailway  and  Marine  World,  Toronto. 

D.  P.  Burke,  Ottawa  &  Hull  Power  Company,  Ottawa. 
George  C.  Burnham,  Allis-Chalmers-Bullock,  Toronto. 
D.  E.  Blair,  Montreal  Street  Eailway,  Montreal. 
Fred.  J.  Booth,  J.  E.  Booth,  Ottawa. 

Wm.  A.  Bucke,  Canadian  General  Electric  Company,  Toronto. 
J.  H.  Bryson,  Pembroke  Electric  Light  Company,  Pembroke. 


Mr.  R.  S.  KELSCH, 
President  ot  the  Canadian  Electrical  Association,  1907-8. 


S.  S.  Anderson,  Sandwich,  Windsor  &  Amherstburg  Eailway 

Company,  Windsor,  Ont. 
J.  L.  Allan,  J.  A.  Dawson  &  Company,  Montreal. 
W.  M.  Andrew,  Canadian  Westinghouse  Company,  Toronto. 
C.  Brandeis,  Consulting  Engineer,  Montreal. 
Lewis  Burran,  Quebec  Eailway,  Light  &  Power  Co.,  Quebec. 

E.  G.  Black,  Toronto  Electric  Light  Company,  Toronto. 
T.  Beecroft,  Electric  Light  Department,  Barrie,  Ont. 

H.  S.  Brown,  Canadian  General  Electric  Company,  Toronto. 
V.  Boyd,  Canadian  General  Electric  Company,  Toronto. 
Alex.  Barrie,  Wire  &  Cable  Company,  Montreal. 
N.  S.  Braden,  Canadian  Westinghouse  Company,  Hamilton. 

F.  John  Bell,  Packard  Electric  Company,  Montreal. 

H.  E.  Blatch,  Canadian  Westinghouse  Company,  Montreal. 
W.  M.  Bristol,  Canadian  Westinghouse  Company,  Montreal. 


J.  A.  Bremner,  Canadian  General  Electric  Company,  Toronto. 
Wm.  C.  Brown,  Consulting  Engineer,  Montreal. 
H.  N.  Bartlett,  Quebec  Eailway,  Light  &  Power  Company,  Que- 
bec, Que. 

W.  M.  Brennan,  Allis-Chalmers-Bullock,  Montreal. 
James  W.  Crosby,  Halifax  Tramway  Company,  Halifax,  N.S. 
Alfred  Collyer,  Allis-Chalmers-Bullock,  Montreal. 
Ernest  Craig,  Montreal  Light,  Heat  &  Power  Company,  Mont- 
real. 

T.  O.  Crandell,  Electric  Light  &  Water  Works,  Picton,  Ont. 
J.  J.  Campbell,  Canadian  Westinghouse  Company,  Montreal. 
S.  G.  Chambers,  Chambers  Electric  Light  &  Power  Company, 
Truro,  N.S. 

G.  Percy  Cole,  Allis-Chalmers-Bullock,  Montreal. 
P.  E.  Colpitt,  City  Electrician,  Halifax,  N.S. 
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Stjiiilcv  rii;mil)crs.  ( 'lijiiiiluTs  Elpotric  Liglit  &  F'owcr  f Company, 
Truro.  N.S. 

K.  A.  Cliisholni,  St.  Johns  Electrie  Light  Company,  St.  Johns, 
Qno. 

TT.  T>.  f'rouch.  Northern  Electric  &  Manufacturing  Company, 
^fontrpal. 

J.  H.  Dougall,  p]lectric  I^ight  Plant,  Barrie,  Ont. 


S.  li.   Keys.  Consolidatcfl  Car  Heating  Company.  Xen  Vnrk. 
('.  A.  r>illy,  Canaflian  ({eneral  P'Jectrie  Company,  >fontreal. 
J.  D.  Tiachapelle,  Consulting  Electrical  Engineer.  Montreal. 
W.  A.  Lewis,  J.  A.  Dawson  &  Company,  Montreal. 
John  S.  Lapp,  Tjocke  [nsnlator  Company,  Victor.  S.Y. 
V.  K.  Tjansingh,  The  TTolophane  Comjianv.  Xeiv  York. 
T.  livnch,  .Mlis-Chalmers-Bullork.  Toronto. 


Cecil  Doutre,  Commissioner  of  Wireless  Telegraphy,  Dominiofi    -George  D.  Leacock,  .Tohn  Forman  Company,  Montreal. 


Government,  Ottawa. 
.Tohn  Dorais.  Can.  Electric  Light  Company,  Levis,  Que. 
A.  P.  Doddridge,  Quebec  Kailway.  Light  &  Power  Company, 
Qneheo. 

.L  A.  Davis,  Canada  Eelctric  Company,  Amherst,  N.S. 

Tjpo  Denis,  Quebec  .Jacques  Cartier  Electric  Company,  Quebec. 

.1.  M.  Deaglc,  Cataract  Electric  Company,  Orangcville,  Ont. 

A.  A.  Dion,  Ottawa  Electric  Company,  Ottawa. 

.T.  A.  Dawson,  .T.  A.  Dawson  &  Company,  Montreal. 

U.  \.  Dunlop,  .\ccountant,  Halifax,  N.S. 

S.  E.  Doane,  National  Electric  Lamp  Association,  Cleveland, 
Ohio. 

Fred.  Deagle,  Georgian  Bay  Power  Company,  Eugenia,  Ont. 
(/'larence  E.  Delafield,  Ohio  Brass  Company,  Mansfield,  Ohio. 
F.  B.  De(tress,  Crocker  Wheeler  C^ompany,  New  York. 
Henry  Domville,  Vernon  Floor  Dressing  Company,  Afontrnal. 
\.  Esling,  Canadian  (Jeneral  Electric  Company,  Toronto. 
H.  O.  ?]dwards,  (.'anadiaii  General  Electric  (Company,  Toronto. 
Herbert  Ewan,  Montreal  Steel  Works  Company,  Montreal. 
F.  M.  R.  Evans,  National  Lamp  Association,  Cleveland,  Ohio. 
M.  Evers,  Bell  Telephone  Company,  Montreal. 
K.  B.  Emerson,  St.  John  Railway  Company,  St.  .John,  N.Ii. 
F^dward  X.  Evans,  Quebec  Railway,  Light  &  Power  Company, 
Quc'bec,  Que. 

Fdward   P.   Eeatherstonhaugh,   Canadian  Westinghousc  Com- 
pany, Winnipeg. 
Simeon  Fortin,  Laval  University,  Quebec,  Que. 
.V.  E.  Fleming,  Canadian  Westinghousc  Coini)any,  Hamilton. 

F.  R.  Fulton,  Fj.  F.  Phillips  Electrical  Works,  Montreal. 
.\.  S.  l''orinan,  .John  Forman.  Montreal. 

.T.  Fariiuhar,  Flectrical  Contractor,  Halifax,  N.S. 

P.  A.  Freeman,  TTalifax  Tramway  Company,  Halifax,  N.S. 

H.  O.  Fisk,  Peterboro  Light  &  Power  Company,  Peterboro'. 

.James  F.  Forbes,  Allis-Chalmers-Bullock,  Montreal. 

P.  R.  Fisher,  Conduit  Elec.  Mfg.  Company,  JJoston,  Mass. 

George  Gross,  Electric  Light  &  Power  Company,  Waterloo. 

P.  G.  dossier,  Canadian  White  Company,  New  York. 

.r.  A.  Graham,  Wahnapitae  Power  Company,  Wahnapitae,  Ont. 

G.  M.  Gest,  Contractor,  New  York. 

F.  Goodwyn,  Midland  Electric  Company,  Montreal. 

Lawrence  E.  Gould,  "Electric  Railway  Review,"  Chicago. 

Nelson  Grayburn,  Montreal  Street  Railway  Company,  Montreal. 

W.  W.  Grant,  American  Conduit  Company,  New  York. 

C.  Tj.  Glasgow,  Allis-Chalmers-l^ullock,  Montreal. 

A.  Gaboury,  Montreal  Street  Railway  Company,  Montreal. 

W.  C.  Girard,  Farnham  Electric  Company,  Farnham,  Que. 

W.  Girard,  Farnham  Electric  Coni|)any,  Farnham.  Que. 

R.  Humphries,  Babeock  &  Wilcox  Company,  Montreal. 

.\.  P.  Horner,  Canadian  General  Electric  Company,  Montreal. 

F.  Hoffmeister,  Canadian  General  Electric  Company,  Toronto. 
{?eorge  F.  Haworth,  Sadler  &  Haworth,  Toronto. 

.Charles  T^.  Hunt,  London  Electric  Company,  Ijondon,  Ont. 
Ceorge  Hillyard,  Mond  Nickle  Company,  Sudbury,  Ont. 
Tiiomas  Hillyard,  Canadian  General  Electric  Company,  Halifax. 
R.  .J.  Hillier,  Canadian  (General  Electric  Company,  Montreal. 
('.  W.  JTookway,  Canadian  Westinghouse  Company,  Montreal. 
I'.  W.  Henderson,  Cana<lian  Westinghouse  Company,  Montreal. 

H.  K.  Hilchie,  (Janadian  General  Electric  Company,  Montreal. 
R.  F.  Howard,  Canadian  Westinghouse  Company,  Montreal. 
W.  D.  Hall,  Canada  Car  Company.  Montreal. 

T'rofessor  L.  A.  Herdt,  McGill  ITniversity,  Montreal. 
J.  Herbert  TIall,  Conduits  Company,  Toronto. 
R.  B.  Hamilton,  Packaru  Klectric  Company,  St.  Catharines. 
E.  \j.  Haines,  National  X-R.ay  Reflector  Company.  Chicago. 
P.  II.  Hover,  New  York  Tnsulateil  Wire  Company,  New  York. 
James  Hutchison,  Halifax  Tramway  Company,  Halifax,  N.S. 
J.  E.  Hutchison,  Ottawa  Klectric  Railway  Company.  Ottawa. 
H.  U.  Hart,  (Janadian  Westinghouse  Company.  Hamilton. 
W.  Henrion.  Canadian  Westinghouse  Company,  JIamilton. 
Frank  T.  Hodgins,  C.  W.  Bongard  Company,  Toronto. 
H.  M.  Hopper,  St.  John  Railway  Company,  St.  John,  N.B. 
Edwin     frving.   Sunbeam    Incandescent    Jjamp    Comjiany  of 

Canada.  Toronto. 
S.  Jomini,  .Jr.,  T^aurentide  Paper  Company.  Grand  Mere.  Que. 
C.  F.  R.  Jones,  Wire  &  Cable  Company.  Slontreal. 
.James  .Johnston,  Public  Works  Department,  Ottawa. 
C.  Walter  .Jones.  Holophane  Company.  Now  York. 
E.  .J.  .Jenking.  Canadian  General  Electric  Comjiany,  Toronto. 
.\.  C.  Jenking,  .lenking  Brass  >rfg.  Company.  Montreal. 
Howard  S.  Knowlton.  "Electrical  World."  Newton.  Mass. 
R.  S.  Kelsch,  (,'onsulting  Rngine(-r.  Montreal. 
C.  G.  Keycs,  Canadian  Westinghouse  Company,  Toronto. 
W.  B.  Kelsch,  Montreal.  Tjight,  Heat  &  Power  Co.,  Montreal. 

G.  C.  T\nott.  Benjamin  Electric  Mfg.  Company,  Toronto. 
.J.  P.  King,  Stratford  Gas  Comjiany,  Stratford. 

Herman  P.  Kimball,  Standard  Cnderground  Cable  Comiiany, 

New  York. 
T''.  Tj.  Kelsch,  Chicago. 
.\.  S.  Kelsch.  Montreal. 

.r.  Kynock.  ( '.-inadian  Genenil  Eleetric  Company,  Toronto. 
E.  J."  Kyle,  Electric  l.,ight  &  Power  Company,  Merrickville. 


George  Loring.  Xational  Elec.  T.,amp  .\ssociation,  Cleveland.  O. 
Major  W.  H.  T,aurip.  Consulting  Engineer,  Monfrral. 
T.  Tjamb,  Laurie  &  T^amb,  Montreal. 
Albert  Laurie,  Laurie  &  Lamb,  Montreal. 
.\.  B.  Tiambe,  Canadian  General  Electric  Company,  Toronto, 
l-'red  W.  Miller,  Canadian  General  Electric  Company,  Montreal. 
D.  M.  .McCargar.  Belleville  Portland  Cement  Co..  Belleville. 
Vj.  Marcottc,  Merchants'  Telephone  Company,  Montreal. 
.\.  F.  Moray.  Tweed  T>ight  &  Power  Company,  Tweed.  Ont. 
-W.  L.  Macfarlane.  St.  fjawrence  Power  Co..  Cornwall.  Ont. 
Alister  Maclean.  Robb  Engineering  Company.  Montreal. 
Wm.  McKay,  Robb  Engineering  Company.  Toronto. 
D.  McQuaide,  ,Tr.,  Century  Electric  Company,  Montreal. 
K.  D.  McCormack,  Canadian  General  Electric  Co.,  Torontr). 
William  McCaffrey,  Canadian  General  Electric  Co.,  Toronto. 
A.  L.  Mudge,  Allis-Chalmers-Bullock,  Montreal. 
Tj.  W.  Morden,  Canadian  Westinghouse  Company,  Montreal. 

D.  ('.  Meloon,  .Tohn  Forman  Company,  Montreal. 

P..  (i.  ^IcBurney,  Canadian  General  TClectric  Co..  Winnipeg. 
.1.  T.  Murfihy,  Canadian  General  Electric  Company,  Halil^ax. 
Paul  .1.  Myler,  Canadian  Westinghouse  Company,  Hamilton. 
(.'.  Martin,  Canada  Car  Company.  Montreal. 

.Tohn  Murphy,  Elec.  Engineer.  Dominion  Government,  Ottawa. 
.Tames  A.  Milne.  .\llis-Chalmers-Bullock,  Montreal. 
H.  A.  Moore,  Canadian  General  Electric  Company.  Toronto. 
A.  N.  Mackay,  Supt.  of  Town  Works.  Chatham,  N.B. 
R.  H.  Manwaring,  Philadelphia  Eleetric  &  Manufacturing  Com- 
pany. Philadelphia. 
W.  T?.  Morrow,  Ottawa  Electric  Company,  Ottawa. 
.J.  .J.  Mackenzie.  Winnipeg  Eleetric  Railway,  Winnipeg. 

A.  Montabone,  Canadian  General  Electric  Company,  Montreal. 

E.  G.  Mack,  Grouse  Hinds  Company,  Syracuse,  X.Y'. 
.T.  S.  Maclean,  Allis-Chalmers-Bullock,  Montreal. 

Hon.  David  MacKeen.  President  Halifax  Tramway  Co..  Halifax. 
.T.  M.  McLennan,  Light,  Heat  &  Power  Company,  Lindsay,  Ont. 
W.  H.  Muirhead,  Vernon  Floor  Dressing  Company,  Montreal. 
W.  H.  Moore,  Toronto  Railway  Company,  Toronto. 

B.  T.  McCormack,  Allis-Chalmers-Bullock.  Montreal. 

C.  H.  Mortimer.  C.\x.\di.\n  Electric.\l  News.  Toronto. 

F.  C.  Meads,  "Canadian  Machinery,"  Montreal. 

William  Needier,  Ijight,  Heat  &  Power  Company.  Ijindsay,  Ont. 
.1.  M.  Nelson,  .Jr.,  T^ibre  Conduit  Company,  Orangeburg,  N.Y. 
W.  J.  O'Leary,  W'.  .J.  O'Leary  &  Company.  Montreal. 
George  H.  Olney,  E.  F.  Phillips  Electrical  Works,  Montreal. 
Dr.  R.  B.  Owens,  ilcGill  University,  Montreal. 
.1.  C.  O'Brien,  Eastern  Can.  Passenger  Association.  Montreal. 

E.  J.  Philip,  Municipal  Lighting  Plant,  Berlin,  Ont. 

A.  S.  L.  Peaslee.  Canadian  Westinghouse  Company,  Toronto. 
George  Philips,  Wire  &  Cable  Company,  Montreal. 

T.  R.  Price,  Sunbeam  Incandescent  Lamp  Company,  Toronto. 

F.  J.  Parsons,  McDonald  &  Wilson.  Montreal. 

.1.  W.  Pilcher,  Canadian  General  Electric  Company,  Montreal. 
J.  W.  Purcell,  Hiram  Walker  &  Son.  Walkerville'.  Ont. 
W.  Phillips,  Winnipeg  Electric  Railway,  Winnipeg. 

B.  F.  Reesor,  Georgian  Bay  Power  Company.  Lindsay.  Ont. 
AV.  P.  Roper,  Canadian  (leneral  Electric  Company,  Montreal. 
W.  H.  Reynolds,  Canadian  General  Electric  Company,  Montreal. 
W.  N.  Rversoii,  Ontario  Power  Company.  Niagara  Falls,  Ont. 
(ieorge  C.  Rough.  Packard  Electric  Company.  St.  Catharines. 
R.  W.  Robb,  Robb  Kngineering  Company.  Amherst,  N.S. 

F.  Ro.se.  Canadian  General  Electric  Company.  Toronto. 
Lacasse  Rousseau,  Canada  Electric  Company,  Montreal. 
Norman  S.  Richards,  Canadian  (General  Electric  Co.,  Toronto. 
Robert  A,  Ross.  Ross  &  Holgute.  Montreal. 
Thomas  W.  Rolph,  Holophane  Company.  New  York. 


&  Power  Company. 
Power,   Light  & 


Lindsay,  Ont. 
Heat  Company, 


W.  E.  Reesor.  Light.  Heat 
R.   N.  Robins,  Sherbrooki 

Sherbrooke,  Que. 
J.  H.  Rorke.  Canadi.^n  Electric  ai.  News.  Toronto. 
\V.  .1.  Robertson.  Consolidated  Car  Heating  Co..  X>w  York. 
.Mian  H.  Roycc,  Canadian  Street  Railway  Association,  Toronto. 
M.  .V.  Samniett,  Montreal  Light.  Heat  &  Power  Co..  Montreal. 
|{.  .r.  Smith.  Canadian  Klec.  &  Water  Power    Co..  Perth.  Ont. 
William  T.  Sutton,  Canadian  Westinghouse  Company.  Montreal. 
Frank  R.  Schalck.  "Electrical  Review,"  New  York. 
C.  ('.  Starr,  Canadian  Westinghousc  Company.  Halifax,  X.S. 
George  W.  Sadler.  Sadler  &  Haworth,  Montreal. 
B.  F.  Selby.  Canadian  General  Electric  Company,  Toronto. 
George  .J.  Stanley.  Xorthern  .\luminum  Company.  Xew  York. 
F.  A.  Sawyer,  C.  W.  Lee  Company.  Newark.  X.J. 
Xornian  Stewart,  Canadian  Westinghouse  Comi>any.  Montreal. 
1).  Sleeth.  tMMirge  W.  Lord  &  ('(unpany.  Montreal. 
F.  .V.  Seath.  .lohn  Forman  Com|>aiiy.  Montreal. 
K.  F.  Sise,  Wire  &  C:ible  Company,  Montreal. 
11.  F.  Strickland.  Canadian  Fire  t'nderwriters '  .-Vss'n.  Toronto. 
11.  H.  Scott.  .Miis-Chalmcrs-Bullock,  Montreal, 
.lohn  H.  Sloan.  Corpora'tion  Electric  Plant,  Tottenham.  Ont. 
'I'homas  Stewjirt.  Light.  Heat  &  Power  Company.  Ijindsay.  Ont. 
R.  .\.  Stinson,  Paekard  Electric  Company.  St.  Catharines.  Ont. 
Paul  F.  Sise,  Northern  Eleetrir  &  Mfg.  Company,  Montreal. 
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E.  Smith,  Graveiihurst  Power  &  Light  Plant,  Graveuhurst,  Out. 
W.  Allan  Staples,  Cove  Hydro-Electric  Co.,  Fredericton,  N.B. 
Harley  Selwyn,  C.  P.  E.  Freight  Department,  Montreal. 
W.  M.  Skiff,  Eng.  Dept.,  National  Elec.  Lamp  Association, 

Cleveland,  Ohio. 
Walter  Sadler,  Sadler  &  Haworth,  Montreal. 
Wm.  B.  Shaw,  Montreal  Electric  Company,  Montreal. 
L-ving  Smith,  E.  E.  T.  Pringle  Company,  Montreal. 
W.  K.  Sparrow.  Fibre  Conduit  Company,  Orangeburg,  N.Y. 
A.  H.  Sissons,  St.  Louis  Car  Company,  St.  Louis,  Mo. 
Leslie  Show,  Allis-Chahners-Bullock,  Montreal. 

E.  F.  Schmitt,  Montreal  Light,  Heat  &  Power  Co.,  Montreal. 

F.  Thomson,  Fred.  Thomson  &  Company,  Montreal. 
K.  B.  Thornton,  J.  G.  White  Company,  New  York. 


Mr.  W.  N.  Ryerson, 
First  Vice-President  Canadian  Electrical  Association. 

George  W.  Thompson,  Light  &  Power  Department,  Westmount. 
C.  Thomson,  Fred.  Thomson  &  Company,  Montreal. 

A.  F.  Townsend,  Cape  Breton  Electric  Company,  Sydney,  N.S. 
J.  P.  Thomson,  E.  F.  Phillips  Electrical  Works,  Toronto. 

M.  E.  Tansay,  Canadian  Pacific  Eailway  Company,  Montreal. 
W.  Williams,  Gas  &  Electric  Company,  Sarnia,  Ont. 

B.  Welbourn,  British  Insulated  &  Helsby  Cables,  Presoott,  Eng. 
H.  Webster,  Electric  Light  Plant,  Norwich,  Ont. 

W.  McLea  Walbank,  Montreal  Light,  Heat  &  Power  Company, 
Montreal. 

J.  J.  Wright,  Toronto  Electric  Light  Comjiany,  Toronto. 

E.  M.  Wilson,  Montreal  Light,  Heat  &  Power  Co.,  Montreal. 

A.  L.  Woolf,  M'dland  Electric  Company,  Montreal. 

P.  M.  Walker,  E.  E.  T.  Pringle  Company,  Montreal. 

Charles  A.  Walters,  Napanee  Lighting  Plant,  Napanee,  Ont. 

G.  A.  Wendt,  Canadian  Westinghouse  Company,  Montreal. 
A.  A.  Wright,  Eenfrew  Electric  Company,  Eenfrew,  Ont. 
John  .J.  Warren,  J.  A.  Dawson  &  Company,  Montreal. 

H.  W.  Weller,  Babcock  &  Wilcox  Company,  Montreal. 

W.  A.  Walker,  Montreal  Light,  Heat  &  Power  Co.,  Montreal. 

C.  H.  Waterous,  Waterous  Engine  Works  Comjjany,  Brautford. 
G-.  M.  Wight,  Dominion  Textile  Company,  Montreal. 
Wayland  Williams,  Laurie  &  Lamb,  Montreal. 

P.  B.  Yates,  Gould  Storage  Battery  Company,  Toronto. 
T.  S.  Young,  Secretary  Can.  Elec.  Association,  Toronto. 
John  J.  York,  St.  Lawrence  Sugar  Eefining  Company,  Montreal. 
J.  S.  Young,  C.  Thompson,  Limited,  Montreal. 

In  opening  the  meeting  the  President  spoke  as  follows: 
"Gentlemen,  if  you  will  come  to  attention  we  will  start  the 
proceedings.  I  am  sure  we  are  all  pleased  to  see  so  many  mem- 
bers present  at  the  opening  session,  although  I  understand  that 
a  good  many  trains  have  been  a  little  late,  and  that  a  great 
deal  of  trouble  has  been  experienced  securing  hotel  accom- 
modation. However,  notwithstanding  these  difficulties  we  have 
more  members  present  at  this  opening  session  than  usual, 
which  I  think  is  a  -very  good  omen  and  bids  fair  for  a  good 
attendance  at  all  the  meetings.  I  will  now  call  upon  the  Sec- 
retary to  read  the  minutes  of  the  previous  convention." 

The  minutes  of  the  last  convention,  at  Niagara  Falls,  On- 
tario, were  then  read  by  the  Secretary-Treasurer,  Mr.  T.  S. 
Young. 

The  President:  Gc^ntlemen,  you  have  heard  the  minutes  of 
the  last  meeting.  If  there  is  no  objection  we  Avill  consider 
them  approved.  I  think  the  Secretary-Treasurer  is  to  he  con- 
gratulated upon  his  report,  as  it  is  tue  fullest  and  most  com- 
plete that  we  have  yet  had  at  a  nu'eting  of  this  kind. 

This  was  agreed  to  and  llie  iiiiiuites  were  approv(!d. 


The  President :  The  next  item  on  our  program  is  the  Presi- 
dent's  address.  At  previous  conventions  we  have  always  had 
formal  openings  by  the  mayors  and  other  local  dignitaries, 
which  took  up  considerable  valuable  time.  We  consider,  how- 
ever, that  we  have  now  become  a  sufficiently  large  body  to  hold 
our  conventions  wherever  we  please,  and  without  being  wel- 
comed by  any  person  outsiue  our  own  ranks.  As  we  have  a 
somewhat  strenuous  program  ahead  of  us,  we  will  endeavor  to 
keep  up  to  schedule  time  and  make  things  as  brief  as  possible. 

PEESIDENT'S  ADDEESS. 

Gentlemen: 

It  is  with  unusual  pleasure  that  I  welcome  you  to  this  the 
17th  annual  convention  of  the  Canadian  Electrical  Association. 
The  aim  of  the  Association  is  to  gather  together  all  members 
of  the  electrical  fraternity  and  allied  interests  for  mutual  dis- 
cussion, and  to  learn  from  each  other's  experience.  The  Asso- 
ciation affords  an  opportunity  for  its  members  to  become  bet- 
ter acquainted  and  to  exchange  ideas.  This  can  best  be  done 
by  each  member  feeling  perfectly  at  home,  and  taking  part 
promptly  in  all  the  discussions  which  the  papers  bring  forth. 

By  glancing  at  the  program  you  will  see  that  we  have  more 
papers  than  is  our  custom,  but  that  they  are  of  unusual  in- 
terest, and  by  men  capable  of  speaking  authoritatively  on  the 
subjects  presented. 

We  are  fortunate  this  year  in  being  able  to  hold  our  meet- 
ings at  the  home  of  the  oldest  Engineering  Society  in  Canada, 
and  we  are  deeply  indebted  to  the  officers  of  the  Canadian  So- 
ciety of  Civil  Engineers  for  their  courtesy  in  again  affording 
us  such  a  central  and  suitable  meeting  place.  We  are  also 
fortunate  in  holding  our  convention  at  a  large  commercial  and 
electrical  centre,  at  a  time  when  a  special  electrical  exhibit  is 
taking  place,  which  in  itself  will  draw  those  interested  in 
electrical  work  from  all  parts  of  the  country. 

It  is  customary  for  the  president's  address  to  review  the 
electrical  progress  for  the  past  year,  but  to  do  this  properly 
would  require  a  report  of  considerable  length,  and  be  more  or 
less  of  a  repetition  of  what  you  have  already  read  in  the 
technical  and  daily  press.  I  may,  however,  be  permitted  to 
touch  briefly  on  several  of  the  more  important  items  of  in- 
terest since  we  ■  met  at  Niagara  Falls  a  year  ago  last  June. 
Since  then  the  three  large  power  plants  we  visited  have  been 
put  into  successful  commercial  operation,  one  having  its  60,000 
volt  lines  extending  for  over  a  hundred  miles  or  so  along  the 


Mr.  R.  M.  Wilson, 
Second  Vice-President  Canadian  Electrical  Association. 

southern  shove  of  Lake  Ontario,  supplying  important  commer- 
cial centres,  as  well  as  a  large  number  of  small  towns  and  vil- 
lages within  easy  reach  of  this  transmission  line.  The  second 
has  its  high  tension  line  along  the  Canadian  bank  of  the  Nia- 
gara Eiver,  and  supplies  in  conjunction  with  other  power  plants 
the  needs  of  one  of  the  most  important  cities  on  this  continent, 
while  the  third  has  its  60,000  volt  transmission  line  across  the 
Niagara  Peninsula,  and  extending  along  the  north  side  of  Lake 
OntM,rio,  where  it  has  a  concentrated  load  (85  miles  from  the 
generating  plant)  at  one  of  our  large  Canadian  cities,  which 
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is  entirely  dependent  on  this  source  for  electrical  power  for  its 
framways,  street,  oflBce,  factory  and  house  lighting,  and  the 
varied  and  numerous  uses  to  which  electrical  energy  may  be 
applied.  With  the  exception  of  some  lightning  troubles,  these 
transmission  schemes  have  been  wonderfully  successful,  and 
we  are  advised  that  these  troubles  will  soon  be  overcome  by  a 
new  lightning  arrester,  which  is  now  being  perfected,  and  from 
which  great  results  are  expected.  This  is  an  achievement  of 
which  we  as  electrical  engineers  can  justly  be  proud,  as  it 
means  a  great  stimulus  to  all  branches  of  electrical  work. 

The  financing  of  these  schemes  has  required  more  or  less 
publicity  which  has  aroused  the  socialistic  propensity  of  some 
in  the  community,  which  has  resulted  in  the  most  vigorous 
attacks  on  vested  rights  which  we  have  ever  experienced  in 
an  equal  period  of  time.  However,  we  feel  satisfied  that  the 
worst  is  over  and  cooler  judgment  has  superseded  the  first  im- 
petuous decision,  that  the  only  remedy  for  the  situation  was 
for  the  Government  to  duplicate  existing  investments. 

While  the  campaign  was  at  its  height  and  agitators  stirring 
up  the  public,  we  were  told  that  Niagara  power  was  as  free  as 
air.  Had  the  author  of  this  statement  said  it  was  as  free  as 
gold  or  as  free  as  ice,  we  would  have  been  more  inclined  to 
agree  with  him,  as  both  of  these  commodities  may  be  picked  up 
and  had  free  of  charge  at  any  season  of  the  year  in  this  ex- 
tensive country  of  ours,  but  to  deliver  either  of  these  to  each 
man's  door  in  small  or  large  quantities  so  that  he  may  be  able 
to  get  just  the  amount  he  requires  and  have  it  on  hand  at  all 
times  costs  considerable  money — likewise  electricity. 

Power  at  Niagara  Falls  or  any  of  our  large  water  powers 
can  be  developed  at  very  reasonable  prices  in  large  quantities, 
but  it  does  not  follow  from  this  that  the  price  to  consumers  in 
small  quantities  for  intermittent  use,  one  hundred  miles  or  so 
from  the  generating  station,  can  be  supplied  for  very  much  less 
than  the  present  figures. 

In  my  opinion,  the  only  way  in  which  power  may  be  delivered 
cheaply,  and  which  we  all  admit  is  essential  to  the  building  up 
of  our  manufacturing  interests  and  the  welfare  of  the  public 
in  general,  will  not  be  by  the  Government  or  others  duplicating 
existing  investments,  but  by  all  working  in  harmony  so  as  to 
develop  the  present  plants  to  their  utmost  capacity  and  afford 
them  a  load  as  nearly  uniform  as  possible  for  the  twenty-four 
hours  each  and  every  day.  Now  that  long  distance  transmis- 
sion has  been  proved  beyond  a  doubt  to  be  commercially  suc- 
cessful, and  that  large  cities  may  depend  entirely  on  it,  the 
various  generating  companies  will  be  extending  their  lines  in  the 
hope  of  getting  a  market  for  their  entire  development.  Already 
plans  are  well  under  way  by  at  least  two  of  the  large  power 
companies  at  Niagara  for  extending  lines  throughout  Western 
Ontario,  so  that  it  may  be  said  that  in  a  short  time  all  electric 
power  required  within  a  radius  of  one  hundred  miles  from  Nia- 
gara Falls  can  be  supplied  from  these  large  generating  sta- 
tions. If  all  this  load  was  connected  up,  however,  it  would 
equal  loss  than  half  the  present  development,  and  if  power  is 
to  be  cheaper  it  will  be  necessary  that  the  entire  investment 
be  utilized,  consequently  it  would  seem  that  towns  and  cities 
outside  this  radius  would  have  to  be  reached. 

As  A.  C.  transmission  lines  are  expensive  and  do  not  lend 
themselves  readily  to  supplying  scattered  districts,  it  is  alto- 
gether probable  that  extensions  outside  the  one  hundred  mile 
radius  may  bo  made  on  what  is  known  as  the  Thurv  direct 
current  system  now  in  use  in  some  parts  of  Europe,  with  direct 
current  series  generators  and  direct  current  series  motors,  which 
system  is  very  similar  to  our  present  direct  current  arc  light- 
ing system,  with  which  you  are  all  familiar.  By  this  system 
ten  or  more  2,000  volt  machines  could  be  driven  from  an  A.  C. 
motor,  and  connected  in  series;  current  being  sent  out  on  a 
single  20,000  volt  wire  and  motors  taken  off  in  the  same  way 
as  arc  lamps  are  now  connected,  the  return  circuit  being 
brought  back  by  a  continuation  of  this  single  wire,  which  is 
eventually  brought  back  to  the  generating  station.  With  this 
system,  in  order  to  stop  a  motor,  it  is  only  necessary  to  short- 
circuit  the  wires  leading  to  it,  the  same  as  you  would  cut  out 
a  D.  C.  arc  lamp  on  our  present  systems.  If  this  system  is 
adopted,  small  towns  a  considerable  distance  from  the  points 
reached  by  the  A.  C.  transmission  lines  may  be  included.  An 
outfit  for  such  a  town  would  consist  of  two  or  more  2,000  volt 
series  motors  which  would  drive  line  shafting  and  in  turn  drive 
the  present  plant  or  similar  more  modern  machinery. 

I  mention  this  so  that  managers  of  electric  plants  consider- 


ably outside  the  present  apparent  Niagara  field  may  commence 
now  to  prepare  for  eventually  being  supplied  from  some  large 
generating  centre.  In  order  to  do  this  you  should  carefully 
plot  your  combined  load  curve  from  day  to  day,  so  as  to  com- 
pare your  summer  load  curves  with  your  winter  loaJ  curves,  as 
the  only  way  to  get  cheap  power  will  depend  not  only  on  hav- 
ing a  good  load  factor  at  the  generating  station,  but  on  each 
transmission  line,  each  sub-station,  each  local  feeder  and  bank 
of  transformers.  When  the  large  power  companies  are  prepared 
to  supply  the  smaller  towns,  they  will  expect  them  to  pay  on 
a  flat  rate  of  so  much  per  horse-power  per  year,  based  on  the 
maximum  demand.  In  order  for  the  local  company  to  be  able 
to  pay  on  this  basis,  it  wi]l  be  necessary  that  the  ratio  of  their 
average  load  over  the  twenty-four  hours  be  high  as  compared 
with  their  yearly  peak  load.  Careful  attention  to  the  load  fac- 
tor on  each  branch  of  any  service  is  highly  essential  to  the  suc- 
cessful commercial  operation  of  every  electric  plant. 

For  the  past  few  years  our  country  and  people  have  enjoyed 
great  prosperity,  which  has  increased  the  demand  for  electric 
light  and  the  demand  on  the  electric  plant  generally.  Great 
care  should  be  taken  to  analyze  the  nature  of  each  new  con- 
sumer's load  to  make  sure  that  his  demand  will  be  fairly  uni- 
form and  not  increase  our  capital  expenditure  for  peak  light- 
ing business  only,  which  would  be  the  first  to  drop  off  should  a 
reaction  set  in. 

In  conclusion  the  President  said :  I  feel  satisfied  we  shall 
have  to  get  a  great  many  new  uses  for  electricity.  The  general 
tendency  seems  to  be  for  much  greater  operating  expenses, 
and  with  the  high  price  of  copper  the  fixed  charges  for  distri- 
bution are  going  to  be  very  much  higher  during  the  next  five 
years  than  in  the  past  five  years,  possibly  with  the  exception  of 
the  last  year.  If  these  new  incandescent  lamps  are  used  and 
our  revenue  cut  down  one  to  two-thirus  of  what  it  is  now,  and 
if  wages  keep  up  to  the  present  high  level,  aU  this,  combined 
with  the  high  price  of  copper,  will  make  it  highly  essential  that 
we  develop  new  uses  for  current.  It  is  surprising  what  can  be 
done  in  this  connection  by  energetic  canvassing  and  getting 
electric  light  used  for  sign  lighting,  advertising,  decorating, 
etc.,  and  what  can  be  done  in  the  way  of  extending  the  use  of 
electric  heat. 

I  had  the  pleasure  recently  of  meeting  a  gentleman  from 
Germany  connected  with  a  very  large  electrical  company  there, 
and  he  told  me  that  in  Germany  they  look  upon  the  electrical 
heating  field  as  much  more  important  than  the  lighting  field, 
because  they  find  that  the  revenue  from  the  heating  field  is  bet- 
ter and  more  steady  than  that  produced  by  the  lighting  busi- 
ness. 

Now,  as  we  have  to  extend  our  areas,  it  would  appear  to  me 
to  be  wise  that  we  should  also  consider  the  advisability  of  rais- 
ing our  voltage,  because  if  we  doubled  our  present  110  volt 
system  to  220  volts,  we  would  be  able  to  transmit  current  four 
times  the  distance  we  now  can,  and  thus  cover  sixteen  times 
the  area,  which  would  be  very  beneficial  in  getting  in  new  load. 
I  will  now  leave  these  thoughts  with  you  at  the  opening  of  this, 
our  seventeenth  annual  convention.    (Loud  applause.) 

K.  G.  Bl.\ck, 

President. 

The  President:  I  will  now  call  up  the  Secretary-Treasurer  to 
read  his  annual  report. 

SECRETARY-TREASURERS  REPORT. 

I  take  pleasure  in  presenting  my  annual  report,  covering 
the  fiscal  year  of  the  Association  ending  May  31st,  1907. 

The  clerical  work  arising  out  of  the  last  annual  convention 
was  executed  as  promptly  as  possible. 

In  accordance  with  the  suggestion  of  the  retiring  president, 
Mr.  A.  A.  Wright,  M.P.,  and  by  direction  of  the  Executive 
Committee,  a  bond  was  duly  fun  ished  by  your  Secretary- 
Treasurer  for  $1,000. 

There  were  published  700' copies  of  the  Proceedings  of  the 
Convention,  and  500  copies  of  the  Question  Box,  one  of  each 
being  furnished  to  all  members.  The  balance  has  been  distri- 
buted, as  far  as  possible,  with  a  view  to  securing  new  mem- 
bers. 

By  resolution  of  the  last  convention,  the  Executive  Commit- 
tee was  instructed  to  make  such  amendments  to  the  constitution 
ns  might  be  found  advisable.  The  matter  was  placed  in  the 
hands  of  a  special  committee,  and  the  revised  constitution  aa 
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submitted  by  this  committee  was  approved  at  an  Executive 
meeting  on  August  30tli  last,  at  which  the  Secretary  was  in- 
structed to  have  the  new  constitution  printed  and  distributed 
at  this  convention. 

In  compliance  with  the  unanimous  wish  of  the  Executive, 
and  I  believe  of  the  members  also,  Mr.  A.  A.  Dion  consented 
to  continue  as  Editor  of  the  Question  Box  for'  another  year. 

To  avoid  the  necessity  of  Executive  meetings,  considerable 
business  was  transacted  by  correspondence,  such  as  the  passing 
of  accounts  and  acceptance  of  applications.  The  first  meeting 
of  the  Executive  since  the  last  annual  convention  took  place  on 
March  13th  last,  at  which  it  was  decided  to  make  a  departure 
this  year  and  hold  the  annual  convention  in  September  instead 
of  June,  concurrently  with  the  Electrical  Exhibition  in  Mont- 
real. This  decision  was  obviously  in  the  best  interests  of  the 
Association. 

The  question  of  procuring  papers  for  this  convention  was 
left  in  the  hands  of  our  first  vice-president,  Mr.  E.  S.  Kelsch, 
and  to  him  belongs  the  credit  for  the  splendid  program  of 
papers  to  be  presented.  The  appointment  of  a  Local  Commit- 
tee was  also  left  with  Mr.  Kelsch. 

Mr.  L.  W.  Pratt  having  severed  his  connection  with  the 
operating  business,  tendered  his  resignation  as  a  member  of 
the  Executive  Committee.  Mr.  E.  M.  Wilson,  superintendent 
of  the  Montreal  Light,  Heat  &  Power  Company,  was  elected 
to  the  vacancy. 

The  following  Committees  on  Legislation  were  appointed: — 
For  Ontario — Messrs.  J.  J.  Wright,  Toronto;  C.  B.  Hunt,  Lon- 
don; A.  A.  Dion,  Ottawa;  E.  ,S.  Kelsch,  Montreal;  W.  Wil- 
liams, Sarnia.  For  Quebec — Messrs.  W.  McLea  Walbank,  Mont- 
real; E.  S.  Kelsch,  Montreal;  George  H.  Montgomery,  Mont- 
real; E.  A.  Evans,  Quebec,  and  E.  N.  Eobins,  Sherbrooke,  with 
power  to  add  to  their  number. 

Membership. — The  membership  of  the  Association  on  May 
31st,  1907,  was  302.  This  would  appear  to  be  a  decrease  as 
compared  with  the  previous  year,  and  a  few  words  of  explana- 
tion may  be  permitted.  Until  last  year  no  steps  were  taken  by 
the  Executive  to  remove  from  the  membership  roll  the  names 
of  persons  who,  although  neglecting  to  send  in  their  written 
resignations  as  required  by  the  constitution,  evidently  did  not 
consider  themselves  bona  fide  members  of  the  Association.  The 
adop'tion  of  a  less  generous  policy  by  the  Executive  resulted  in 
the  removal  of  a  large  number  of  names  from  the  register.  That 
the  Association  has  made  substantial  progress,  however,  is 
shown  by  the  fact  that  62  new  members  joined  during  the  year, 
and  28  members  from  May  31st  to  August  30th,  or  a  total  of  90 
new  members  since  the  last  convention.  The  present  member- 
ship is  320. 

The  geographical  distribution  of  the  membership  on  May 
31st  was  as  follows:  — 


Ontario   184 

Quebec    76 

Maritime  Provinces    5 

Manitoba,  Alberta  and  Saskatchewan    8 

British  Columbia   7 

Yukon   1 

United  States  .   21 

Total    302 


Dues. — The  dues  collected  during  the  year  amounted  to 
$942,  which  included  $171  owing  prior  to  the  year  1906.  The 
expenditures  totalled  $937.70. 

During  the  year  ended  May  31st  there  were  issued  from  the 
Secretary's  office  upwards  of  550  communications,  in  addition 
to  letters  accompanying  accounts  for  dues. 

Hereafter  the  Annual  Proceedings  will  be  published  in 
smaller  size,  corersponding  to  the  proceedings  of  other  technical 
societies,  the  Managing  Committee  believing  this  to  be  a  more 
convenient  form. 

While  the  Association  has  collected  no  statistics,  it  is  evident 
that  the  use  of  electricity  in  Canada  is  becoming  much  more 
general.    The  power  load  has  in  late  years  become  an  import- 


ant factor  in  the  income  of  the  central  station,  and  the  atten- 
tion which  is  now  being  given  to  electric  heating  and  cooking 
suggests  another  field  of  no  small  proportions.  Fortunately,  the 
first  paper  on  our  program  will  describe  some  of  the  various  de- 
vices for  this  purpose. 

According  to  the  report  of  the  Electric  Light  Inspection 
Branch  of  the  Inland  Eevenue  Dpeartment  for  the  year  1906, 
there  were  in  Canada  368  central  stations  controlled  by  private 
companies  and  municipalities,  operating  16,205  arc  lamps  and 
1,828,507  incandescent  lamps,  or,  estimating  one  are  lamp  as 
equal  to  ten  incandescents,  a  total  of  almost  two  million  incan- 
descent lamps.  When  to  this  is  added  the  large  number  of 
isolated  plants,  by  which  is  meant  plants  not  doing  a  commer- 
cial business,  some  estimate  may  be  formed  of  the  consumption 
of  electric  light.  It  may  be  of  interest  to  know  that  in  five 
years  the  increase  has  been  one  hundred  per  cent. 

With  the  growth  of  the  electrical  industry,  the  membership 
of  the  Canadian  Electrical  Association  should  continue  to  in- 
crease. As  your  Secretary,  I  shall  be  glad  to  receive  sugges- 
tions as  to  how  the  Association  may  become  more  helpful  to 
its  members,  and  also  to  carry  out  any  instructions  of  the 
Managing  Committee  to  that  end. 

Eespectfully  submitted, 

T.  S.  Young, 

Secretary-Treasurer. 

The  President :  Gentlemen,  you  have  heard  the  Secretary- 
Treasurer 's  report.  Is  there  any  comment'!;  If  not,  we  will 
declare  it  approved. 

This  was  agreed  to  and  the  report  unanimously  adopted. 

The  President:  The  next  item  on  the  program  is  the  con- 
sideration of  reports.  Have  any  committees  any  reports  to 
make  ? 

The  Secretary :  I  think  not,  Mr.  President. 
The  President:  Then  we  will  go  on  to  the  next  item  of 
business,  the  adoption  of  the  new  constitution.  According  to 
'  the  minutes  of  the  last  convention  which  you  heard  read  a  few 
minutes  ago,  the  Executive  were  authorized  to  get  up  a  new 
constitution.  The  old  constitution  was  found  to  be  inadequate 
and  it  was  considered  that  the  Canadian  Electrical  Association 
had  outgrown  it,  and  that  we  were  not  able  to  live  in  accord- 
ance with  it.  The  Executive  therefore  appointed  a  committee 
to  look  into  the  drafting  of  a  new  constitution.  This  consti- 
tution was  very  carexully  drafted  and  submitted  to  the  Execu- 
tive, which  also  considered  it  carefully  and  revised  certain  of 
the  articles  and  made  changes,  after  which  it  was  again  re- 
ferred back  to  the  committee.  The  final  draft  was  submitted ^ 
and  approved  by  the  Executive  on  August  30th  last.  As,  how- 
ever, it  would  take  considerable  time  to  read  it  all  now  I  would 
suggest  that  some  person  move  that  the  reading  be  disj)ensed 
with  and  that  Messrs.  J.  J.  Wright  and  B.  F.  Eeesor  move  the 
adoption  of  the  constitution. 

Messrs.  J.  W.  Purcell  and  W.  N.  Eyerson  moved  that  the 
reading  of  the  constitution  be  suspended,  which  was  unani- 
mously agreed  to. 

Mr.  J.  J.  Wright  then  moved,  seconded  by  Mr.  B.  F.  Eeesor, 
that  the  constitution  as  submitted  be  ado]3ted  as  the  constitu- 
tion of  the  Canadian  Electrical  Association. 

The  President:  Is  there  any  objection  to  this'?  If  not,  we 
will  declare  it  carried. 

There  being  no  objection,  the  motion  was  unanimously 
adopted. 

The  President :  Is  there  any  other  business  before  we  start 
our  regular  program  of  papers?  There  being  no  other  business, 
we  will  now  proceed  with  the  program.  As  we  have  a  rather 
strenuous  program  and  a  good  many  papers  to  go  through,  and 
as  I  have  no  doubt  that  they  will  all  bring  forth  considerable 
discussion,  I  would  suggest  that  each  member  who  wishes  to 
discuss  papers  do  so  promptly.  I  have  now  much  pleasure  in 
calling  upon  Mr.  A.  B.  Lambe,  who  as  you  all  know  is  con- 
nected with  one  of  our  largest  manuiacturing  companies  and 
has  given  much  attention  to  the  details  of  electrical  apparatus 
as  Engineer  of  the  Supply  Department  of  his  company.  We 
will  now  ask  him  to  present  his  paper,  entitled  ' '  Electric  Heat- 
ing and  Cooking  Devices." 
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ELECTRIC  HEATING  AND  COOKING 
DEVICES. 

By  A.  B.  Lambe. 

Mr.  President  and  Gentlemen: 

It  naturally  gives  inr  a  great  deal  of  pleasure  in  having  an 
opportunity  of  appearing  before  you  this  morning,  because  I 
appreciate  the  honor  of  the  invitation;  I  do  not  propose  to 
keep  you  very  long  with  the  paper  itself,  but  I  sincerely  trust 
that  what  I  lay  before  you  will  prove  of  interest  and  value, 
and  that  you  will  discuss  the  subject  very  fully  and  freely 
because,  after  all,  the  discussion  is  the  real  essence  of  any  such 
meeting  as  this.  You  need  have  no  tliffidenee  in  discussing  the 
question  to  almost  any  length,  because  heat  is  one  of  the  most 
universal  phenomena  with  which  we  have  to  deal,  appearing, 
as  you  will  at  once  admit  if  you  reflect  for  a  minute,  in  almost 
every  one  of  the  multitudinous  actions  which  go  to  make  uj) 
our  daily  lives. 

When  one  comes  to  lay  clown  on  paper  a  few  thoughts  con- 
cerning the  electric  production  of  heat,  and  its  utilization, 
about  the  first  thing  that  strikes  one  is  that  it  presents  several 
very  curious  situations.  Perhaps  the  first  of  these  is  that  in 
electric  heating  and  cooking  material  designers  we  have  a  class 
of  men  who  are  struggling  hard  to  produce  what  has  hitherto 
been  the  bane  of  all  other  electric  men,  viz.,  heat.  All  other 
designers,  manufacturers,  and  operating  men,  have  been  en- 
deavoring, and  of  course  are  still  so  doing,  to  put  as  much  elec- 
tric energy  as  possible  into  a  given  piece  of  apparatus  and  to 
transform  it  into  either  light  or  motion  with  the  production 
of  as  little  heat  as  possible,  and  further,  to  dissipate  what  heat 
they  do  produce  as  quickly  as  they  can  get  rid  of  it.  As  op- 
posed to  this  heating  men  try  to  get  as  much  heat  as  possible 
from  as  little  electrical  energy  as  possible,  and  then  when  they 
have  got  it  they  use  their  utmost  endeavors  to  conserve  it  and 
keep  it  within  the  apparatus  in  which  it  was  generated. 

Fundamental  Laws. 
Before  we  go  into  any  details  concerning  the  actual  ap- 
paratus it  seems  desirable  to  touch  on  some  of  the  fundamental 
laws  governing  the  phenomena  concerned.  About  the  first  of 
these  is  that  relating  to  the  actual  production  of  electric  heat, 
the  theory  on  this  point  being  that  the  current  in  passing 
through  a  conductor  simply  agitates  or  disturbs  the  molecules 
which  compose  that  conductor,  and  in  moving  one  on  the  other 
they  produce  friction,  which  shows  itself  outwardly  in  heat. 
This  is  a  very  simple  and  elementary  statement  of  the  theory, 
and  please  note  particularly  that  it  is  only  a  theory.  We  do 
not  know  definitely  what  the  action  is,  we  simply  imagine  we 
know,  and  so  the  statement  of  the  action  which  we  imagine 
takes  place  has  to  be  called  a  theory. 

Along  with  the  production  of  heat  we  frequently  have  also 
the  production  of  light  and  motion,  the  three  phenomena  being 
more  or  less  closely  related.  Light,  however,  scarcely  enters 
into  the  electric  heating  and  cooking  question,  except  in  the 
case  of  the  luminous  radiators,  because  you  do  not  run  your 
conductor  up  to  the  point  of  giving  light — if  you  tried  to  it 
would  be  destroyed  long  before  you  reached  the  light  emitting 
temperature.  Motion  also  comes  in  but  slightly,  though  still 
you  have  to  guard  against  it  a  little,  otherwise  the  expansion 
when  you  put  a  device  on  the  circuit,  and  the  contraction  when 
you  take  it  off  and  it  cools  down,  would  cut  through  the  insu- 
lation or  break  the  conductor. 

Now  this  heat  once  produced  instantly  starts  to  flow  in  an 
endeavor  to  equalize  itself,  and  here  you  strike  a  second  very 
curious  phenomenom  in  connection  with  our  subject,  which 
perhaps  can  best  be  illustrated  by  reference  to  the  actions  in 
water,  etc.,  as  follows,  viz.:  Assume  that  you  have  a  flow  of 
water  in  a  pipe,  the  instant  you  close  a  valve  the  flow  stops, 
electrically  a  similar  action  would  be  a  flow  of  current  in  a 
conductor,  the  instant  you  open  the  switch  the  flow  stops.  But 
in  working  with  heating  materials  you  have  no  analogous  action 
because  you  cannot  absolutely  stop  the  flow  of  heat;  perhaps 
the  point,  which  is  most  curious,  never  struck  you  before,  but 
if  you  think  for  a  minute  you  will  see  that  it  is  true.  For 
example,  take  a  radiator  and  embed  it  in  asbestos  or  blankets 
or  anything  you  like,  it  will  not  keep  hot  right  along  unless 
you  keep  it  supplied  with  fresh  heat,  put  ice  in  a  refrigerator 
with  no  mater  how  many  walls,  or  one  refrigerator  within  an- 


otlier,  still  the  ice  will  melt  atlir  y  uliile.  TIhim  ai-  have  the 
curious  fact  that  you  cannot  absolutely  stop  the  flow  of  heat, 
though  it  can  be  retarded  or  it  can  be  accelerated  within  quite 
wide  limits. 

Jleat  flows  or  equalizes  itself  in  three  distinct  ways,  viz., 
conduction,  convection,  and  radiation. 

Conduction,  to  explain  it  shortly,  is  the  pa.ssage  of  heat  be- 
tween the  adjacent  particles  of  any  given  mass  or  between  con- 
tiguous masses,  that  is,  those  which  arc  touching  each  other. 
You  can  remember  that  more  easily  by  taking  the  Latin  root 
of  the  word,  i.e.,  ducto,  to  lead,  it  is  practically  heat  led  from 
one  place  to  another.  Another  electrical  word  that  ba.s  the 
same  meaning  is  conduit:  conduits  originally  were  secret  under- 
ground passages  between  buildings,  and  because  they  were 
secret  and  dark  you  had  to  be  led  through  them:  conductor 
also  comes  from  the  same  root. 

Convection  is  the  transference  or  equalization  of  heat  by 
means  of  movements  from  one  place  to  another  of  the  atoms 
which  contain  the  heat:  that  is,  the  heat  is  actually  carried 
from  one  spot  to  another.  You  perhaps  will  understand  this 
more  easily  if  I  give  you  as  an  illu-stration  hot  water  or  hot  air 
heating  of  houses.  The  actual  water  or  air,  which  has  heat  put 
into  it  in  the  furnace,  moves  up  through  the  pipes  to  the  room 
to  be  warmed,  carrying  the  heat  with  it.  Another  aid  to  re- 
membering the  action  is  the  root,  viz.,  vecto,  to  carry,  our  or- 
dinary word  convey  coming  from  the  same  source. 

Jiadiation  is  the  passage  of  heat  through  that  matter  which 
surrounds  the  earth,  called  the  ether,  by  waves,  very  similar  to 
the  phenomena  of  light  and  sound  waves. 

Parts  of  Devices. 
There  are  naturally  very  many  ways  in  which  these  natural 
laws  can  be  made  available  for  the  production  of  commercial 
devices,  but  we  find  that,  no  matter  what  forms  the  various 
articles  may  finally  assume,  they  all  consist  broadly  of  three 
distinct  parts,  namely,  the  body,  or  the  vessel  in  which  the  work 
is  to  be  performed,  the  conductor,  and  the  insulation.  It  will 
be  interesting  to  look  for  a  minute  at  the  materials  composing 
these  different  parts. 

For  the  body  we  have  iron  as  a  very  favorite  metal,  I  suppose 
because  it  is  cheap  and  can, be  readily  obtained:  we  have  men 
who  know  how  to  handle  and  work  it,  and  it  is  strong.  We 
find  also  that  copper  is  extensively  used,  for  the  reasons  doubt- 
less that  it  is  hygienic,  it  is  lasting,  and  has  a  good  name;  a 
solid  copper  article  is  as  a  rule  a  good  article.  Aluminuni  is 
also  used  extensively  because  it  also  is  hygienic,  being  clean 
and  untarnishable:  further,  it  is  what  is  called  an  unctuous 
or  greasy  metal,  and  therefore  things  do  not  stick  to  it.  This 
is  a  very  valuable  property  for  heating  devices,  an  artificial  re- 
production of  this  natural  characteristic  being  the  familiar 
household  operation  of  greasing  cake  tins.  Another  valuable 
property  it  has  is  that  of  conducting  heat  quickly.  You  know 
that  substances  vary  very  much  in  this  regard,  just  as  dif- 
ferent n\aterials  have  different  current  conducting  capacities, 
hair,  felt,  wool,  asbestos,  etc.,  etc.,  all  being  poor  heat  conduc- 
tors, or  perhaps  it  wouhl  be  more  correct  to  say  that  it  is  not 
the  materials  themselves  so  much  as  the  air  cells  they  contain, 
still  air  being  a  very  bad  heat  conductor.  You  have  often 
noticed  a  bird  ruffling  up  its  feathers  in  cold  weather:  it  is 
simply  taking  advantage  of  the  same  natural  law  and  is  keep- 
ing its  body  heat  in  as  much  as  possible  by  interposing  between 
it  and  the  outside  air  the  several  layers  of  still  air  thus  pro- 
dueeil.  Silver,  as  opposed  to  the  materials  enumerated  above, 
is  a  very  good  conductor  of  heat,  and  so  likewise  is  aluminum, 
both  being  very  much  better  than  iron. 

For  the  conductors  also  we  find  iron  used  extensively,  not 
pure  iron,  but  iron  as  the  main  basis  of  alloys  containing  zinc, 
copper,  nickel,  etc.,  and  sometimes  combinations  of  these  with- 
out any  iron.  The  reason  for  using  these  alloys  is  two-fold, 
first,  to  get  the  increased  resistance  of  the  other  metals, 
secondly,  and  perhaps  more  particularly,  to  obtain  their  non- 
corrosive  properties,  because  commercial  iron  by  itself,  espe- 
cially when  alternately  heated  and  cooled,  is  far  too  corrosive 
to  have  any  life  worth  speaking  of. 

When  we  come  to  consider  the  insulation  we  find  another 
very  curious  point,  and  that  is  that  all  the  old  original  ma- 
terials which  have  done  such  good  work  in  other  electrical  ap- 
paratus, and  for  that  matter  are  doing  it  still,  are  no  good  in 
heating  devices.    I  refer  of  course  to  the  fibrous  materials 


October,  1907 


TME  CANADIAN  ELECTRICAL  INEW5 


307 


like  cotton  and  wool,  to  the  asphaltic  compounds,  and  to  rubber 
etc.,  etc.,  these  all  being  so  inflammable  that  they  are  impos- 
sible for  heating  devices.  In  view  of  this  the  designers  of  elec- 
tric heating  materials  are  forced  to  rely  entirely  upon  mica, 
asbestos,  porcelain,  and  some  of  the  enamels. 

Different  Designs. 
Just  as  there  are  many  materials  available  for  use  in  heating 
goods  there  are  many  ways  of  combining  them:  it  will  perhaps 
pay  us  to  glance  over  the  main  designs: 

Taking  one  of  the  main  forms  first — the  cast  iron  grid  type 
— we  find  that  it  is  very  popular  for  a  great  many  articles, 
particularly  for  air  heaters  of  large  sizes.  A  point  to  be  spe- 
cially noted  is  that  it  is  not  suitable  for  the  smaller  devices, 
because  of  the  difficulty  of  casting  very  small  grids,  the  divid- 
ing point  being  somewhere  in  the  neighborhood  of  20  amperes. 

Then  you  have  the  almost  universal  spiral  wire  form  of 
heater,  supported  either  on  the  ends,  the  centre  being  free,  or 
else  wound  on  an  insulated  mandrel. 

Then  there  is  the  somewhat  peculiar  construction  used  in 
Prometheus  designs.  Tliis  company  takes  a  mica  plate  as  a 
basis,  puts  a  binder  upon  it  in  the  shape  of  a  gum,  and  on 
that  pastes  or  sprinkles  the  actual  conductor,  which  is  a  mix- 
ture of  powdered  platinum  and  gold".  Over  that  is  another 
sheet  of  mica,  the  whole  being  bound  inside  of  two  sheet  iron 
protecting  plates. 

Then  we  have  a  construction  peculiar  to  the  Simplex  Com- 
pany, namely,  the  embedded  enamel  form.  The  process  for 
making  this  is  to  take  the  body,  which  is  always  cast  iron, 
sprinkle  it  with  an  enamel  powder,  just  as  in  making  ordinary 
enamelware,  and  heat  it  until  the  powder  melts,  this  being  re- 
peated several  times  until  you  have  a  good  coating  of  enamel 
on  the  inside  of  the  vessel.  Then  the  conductor,  which  has 
been  previously  wound  into  a  form  that  will  fit  the  body,  is 
put  in  place,  more  powder  sprinkled  over  that,  and  the  heating 
process  repeated  until  you  finally  have  the  conductor  embedded 
in  a  solid  layer  of  enamel,  which,  in  addition  to  being  both 
an  insulation  and  a  support,  also  serves  to  keep  away  the  air 
from  the  conductor.  The  object  of  this  latter  is  to  allow  you 
CO  run  your  conductor  at  a  higher  temjierature,  which  means 
that  you  can  then  use  a  smaller  conductor  than  would  other- 
wise be  necessary,  which  in  turn  means  a  smaller,  cheaper,  and 
neater  device. 

The  American  Company  use  the  wire  wound  form  a  great 
deal,  and  they  also  employ  the  ribbon  conductor,  embedded  in 
mica  and  bound  up  tightly  in  iron  plates,  the  idea  of  the  iron 
being  to  get  mechanical  rigidity  and  also  increased  radiating 
surface. 

-This  sample  (Mr.  Lambe  had  previously  passed  around  to 
the  meeting  various  heating  units,  showing  the  inside  con- 
struction of  the  different  types  detailed  above)  shows  the  form 
employed  by  the  Pacific  Electric  Company  of  Vancouver.  It 
consists  of  a  metal  centre  covered  with  a  mica  sleeve,  the  wire 
conductor  being  wound  on  top  of  that.  You  will  notice,  from 
the  above  samples,  that  electric  heating  devices  have  yet  an- 
other peculiarity,  and  that  is  that  the  use  of  solder  is  abso- 
lutely impossible,  this  being  due  of  course  to  the  high  tem- 
peratures which  the  majority  of  the  devices  attain.  All  joints 
have  to  be  either  twisted  or  brazed,  or  else  made  with  binding 
screws. 

Then  the  General  Electric  Company  has  two  distinct  forms, 
the  quartz  enamel  and  the  cartridge  unit.  The  quartz  enamel 
design  gets  its  name  from  the  insulation  employed,  which  is 
powdered  quartz,  held  in  place  on  the  bottom  of  the  vessel  by 
a  sticky  enamel.  The  conductor,  which  is  a  wire  spiral,  is  insu- 
lated between  turns  and  on  the  underside  with  mica.  This 
water  cup,  which  has  been  cut  in  two  after  assembly,  will 
show  the  construction  very  clearly.     (Samjjle  passed  around.) 

The  other  form  of  the  G.  E.  Company,  the  cartridge  unit, 
gets  its  name  from  the  shape  of  the  heater,  which  is  very  much 
like  a  cartridge,  and,  being  easily  separable  from  the  rest  of 
the  article,  can  be  called  a  unit  by  itself.  It  consists  simply 
of  a  wire  which  is  first  flattened  and  then  wound  on  edge  into 
a  long  coil,  being  insulated  between  turns  by  a  compound  in 
which  it  is  dipped.  After  this  it  is  baked  to  drive  out  the 
moisture,  then,  when  it  has  been  put  into  the  case,  from  which 
it  is  insulated  by  a  mica  sleeve,  and  the  terminals  and  porce- 
lain cap  have  been  put  on,  you  have  the  completed  article.  It 


is  interesting  to  note,  in  connection  with  this  construction,  that 
it  was  discovered  more  or  less  accidentally,  the  design  first 
being  developed  in  connection  with  are  lamps.  When  used  in 
that  class  of  goods  it  showed  such  magnificent  heat  resisting 
qualities  that  it  was  finally  incorporated  in  heating  materials. 

Another  more  or  less  novel  construction,  and  one  which  I 
thought  would  therefore  be  interesting  to  you,  is  that  employed 
in  heating  pads.  The  basis  or  starting  point  is  a  braided 
asbestos  rope,  the  conductor  being  wound  on  this  in  the 
shape  of  a  spiral,  with  quite  a  large  space  between  turns.  On 
top  of  this  comes  a  layer  of  asbestos  braid,  the  whole  being 
then  sewed  up  in  a  cotton  body,  after  being  coiled  to  a  shape 
in  which  you  ordinarily  see  it.  To  prevent  the  temperature 
rising  beyond  a  safe  limit  there  are  two  thermostats  inside. 
These  open  when  the  temperature  rises  to  a  certain  point,  and 
close  when  it  falls  below:  thus  the  heat  is  regulated  automatic- 
ally and  the  device  can  be  left  continuously  on  the  circuit 
without  danger  of  fire.  This  sample  (passed  around)  which 
you  will  see  has  been  partially  dissected,  will  give  you  a  clear 
idea  of  the  construction. 

Vaeious  Articles  Made. 
Now  to  run  over  for  just  a  few  moments  some  of  the  vari- 
ous electric  heating  articles  made,  we  find  on  the  list  such 
things  as  cofiee  percolators,  a  device  used  extensively  in  the 
States,  though  not  to  the  same  relative  extent  over  here; 
chafing  dishes,  of  which  the  same  thing  is  true;  stoves;  water 
heaters;  ovens;  grids;  heating  pads;  frying  pans;  flat  irons; 
air  heaters;  shaving  mugs;  curling  iron  heaters;  complete 
cooking  outfits,  etc.,  etc.,  in  fact  for  almost  every  household 
operation  which  uses  heat  there  is  an  electric  device  to  do  the 
work,  besides  which  there  are  a  great  number  of  commercial 
designs. 

In  this  connection  I  should  like  you  to  note  two  or  three 
special  points,  the  first  being  that  in  the  electric  air  heater 
we  have  an  article  of  100  per  cent,  efficiency.  This  you  will 
instantly  recognize  is  another  very  curious  point,  pertaining,  I 
think  I  am  correct  in  saying,  to  practically  no  other  action  nor 
device.  The  reason  of  course  is  simply  that  the  heat,  which 
m  other  electric  devices  strays  off  into  the  air  and  is  therefore 
lost,  or  in  other  forms  of  air  heaters  goes  up  the  chimney  in 
the  form  of  smoke,  etc.,  is  in  the  electric  air  heater  not  lost 
because  it  goes  to  do  that  for  which  the  article  is  designed, 
viz.,  it  heats  the  air.  Perhaps  the  point  will  be  clearer  if  you 
compare  this  device  with  some  of  the  others,  say  for  instance 
a  coffee  percolator._  A  large  part  of  the  heat  developed  in  this 
latter  of  course  goes  into  the  work  which  you  want  done,  viz., 
the  heating  of  the  water  in  the  vessel,  but  at  the  same'  time 
part  is  radiated  into  the  surrounding  air,  and  as  the  heating 
of  air  in  this  case  is  not  what  you  want  to  do,  this  radiated  heat 
is  a  direct  loss;  therefore  you  have  a  device  of  less  than  100 
per  cent,  efficiency. 

Secondly,  I  would  like  to  point  out  to  you  that  the  house- 
hold devices  divide  themselves  more  or  less  naturally  into  two 
distinct  classes,  viz.,  those  which  can  be  connected  to  an  ordin- 
ary socket,  and  those  which  require  special  wiring.  Strictly 
speaking,  I  suppose  that  nothing  larger  than  about  200  watts 
should  be  taken  from  a  socket,  at  any  rate  if  it  be  of  the  key 
form,  though  as  an  actual  matter  of  fact  devices  taking  600 
or  700  watts  will  operate  from  any  ordinary  socket  or  recep- 
tacle witli -perfect  satisfaction.  This  applies  to  110  volt  cir- 
cuits, or  in  other  words  to  loads  of  about  say  6  amperes  or 
less,  if  the  circuit  be  220  volts  the  allowable  wattage  can  be 
practically  doubled,  though  you  must  understand  that  no  key 
socket  will  open  that  load. 

I  have  not  thought  it  desirable  to  detain  you  with  any  de- 
tailed description  of  all  the  various  articles,  nor  to  show  you 
samples  of  - complete  devices,  because  you  will  have  an  oppor- 
tunity of  seeing  them  all  at  the  Electrical  Exhibition,  where 
there  are  several  splendid  collections  in  operation,  and  so  as 
time  presses  we  will  leave  the  electrical  and  mechanical  ends 
and  turn  to  the  commercial  side. 

Advantages  of  Electrical  Forms. 
Naturally  the  first  question  that  now  arises  is,  what  ad- 
vantages can  we  claim  for  electric  heating  devices  and  how 
can  we  get  them  out  on  our  circuits.    The  answer  to  this  is  that 
their  advantages  over  the  present  methods  of  doing  the  work 


viz.,  colli  Mini  ^:is  healing,  :iir  llio.-ic  i)t'  coiiMinrncr,  r  ii  i  i  iii'm, 
safety,  and,  in  the  coiiimcrcifil  field,  a  better  product  and  more 
i)f  it.  We  will  come  later  to  the  best  method  of  introducing 
them  to  our  customers,  but  taking  up  the  first  of  the  foregoing 
items  you  will  see  that  convenience  can  be  illustrated  in  a  very 
forcible  manner  by  the  luminous  radiator  in  such  situations  as 
drawing  rooms,  sitting  rooms,  offices,  etc.,  where  a  little  heat 
is  very  frequently  needed  for  but  a  short  time  and  on  very 
short  notice;  the  electric  radiator  here  fills  the  bill  to  perfec- 
tion. Then  take  the  same  article  in  bath  rooms,  particularly 
wliere  there  are  children  in  a  house,  obviously  it  is  almost  the 
acme  of  convenience  to  be  able  to  get  instantaneous  heat  here 
at  any  hour  of  the  day,  jjarticularly  in  the  summer  when  the 
furnace  is  out.  Then  you  have  such  things  as  hot  water  heat- 
ers, which  are  most  valuable  for  giving  small  quantities  of 
warm  water  during  the  time  that  the  kitchen  range  is  not  run- 
ning, stoves  on  the  dining  room  table  for  giving  a  continuous 
supply  of  hot  toast  just  as  it  is  wanted,  coffee  percolators  right 
on  the  table  for  breakfast  or  up  in  the  sitting  room  for  supper, 
flat  irons  upstairs  in  the  sewing  room  right  beside  the  work,  to 
say  nothing  of  those  in  the  kitchen,  saving  an  immense  amount 
of  running  to  and  fro  between  the  dining  table  and  the  stove, 
the  sitting  room  and  the  kitchen,  etc.,  etc.;  these  all  illustrate 
the  same  point.  Then  as  an  example  of  convenience  in  com- 
mercial work  you  can  offer  the  soldering  iron  or  the  glue  pot, 
both  of  which  can  be  brought  right  beside  the  work,  besides 
which  in  them  you  have  devices  that  stay  at  a  nice  operating 
temperature  all  the  time,  instead  of  first  being  too  hot  and  then 
the  next  instant  being  too  cold.  This  matter  of  convenience 
is  particularly  true  of  glue  pots  because,  as  the  Underwriters 
frequently  will  not  let  g^s  be  used,  steam  heating  then  becomes 
the  only  alternative  to  electric  operating.  Steam  heating,  when 
you  get  it  installed  and  running,  is  very  nice,  but  it  is  very 
frequently  a  most  difficult  matter  to  carry  steam  to  a  distant 
point  in  a  large  factory,  and  besides  that,  when  you  get  it 
there  the  location  of  the  pot  is  fixed  at  the  point  where  you 
])lace  the  table.  As  opposed  to  this,  electric  wiring  can  be 
conveniently  run  to  any  point,  and  after  that  you  can  use  an 
extension  cord  so  as  to  bring  your  glue  pot  directly  beside  the 
work,  a  most  valuable  feature. 

Tiii'u,  turning  to  tiie  [loiiit  of  cleanliness,  yovi  will  see  that 
in  this  respect  electric  devices  have  every  advantage  because, 
there  being  no  open  combustion,  there  can  be  none  of  those  pro- 
ducts which  with  both  coal  and  gas  are  frequently  so  much  in 
evidence  and  so  distasteful,  viz.,  soot  and  other  deposits  on 
the  outside  of  the  utensils,  besides  those  bye-products  which 
come  off  in  the  form  of  gases  and  vitiate  the  air.  Then  you 
have  cooler  kitchens,  a  most  desirable  point,  and  less  fire  risks.  I 
say  this  latter  not  because  I  know  of  any  exact  figures  on  the  sub- 
ject, but  simply  from  the  comparison  between  electric  lighting 
and  other  illuminants:  statistics  on  this  subject  show  that  the 
fires  from  electric  lighting  are  several  times  less  than  those 
from  all  other  lighting  devices  put  together,  and  I  see  no  reason 
why  the  same  thing  shouUl  not  be  true  with  regard  to  electric 
heating  and  cooking. 

In  commercial  work,  as  another  advantage,  you  secure  a 
larger  amount  of  work  from  a  given  equipment,  together  with 
improved  quality.  In  this  connection  I  quote  you  a  letter  from 
a  laundry  down  in  Martin's  Ferry,  Ohio,  Mr.  Wilson,  the  pro- 
prietor, writing: 

".  .  .  the  time  consumed  in  g(>tting  hot  irons  from  the 
gas  or  other  stoves  and  the  cooling  them  off  soon  pays  for  the 
extra  expense  installing  the  electric  heated  irons;  furthermore, 
the  work  done  by  the  electric  irons  is  all  of  one  lustre  and 
finish.  Again,  our  girls  are  doing  20  per  cent,  more  work  than 
before. ' ' 

and  from  another  laundry,  T  think  this  one  is  down  in  Atlanta, 
we  have  the  statement  that  by  the  use  of  electric  irons,  the 
former  equipment  being  gas,  oO  per  cent,  more  work  can  V)e 
done  by  each  operator  per  working  day. 

Cost  of  Operating. 
So  much  for  the  advantages,  now  for  the  disadvantages. 
Well,  when  you  turn  to  this  side  of  the  question  you  will  find 
only  one  point  to  fight,  only  one  argument  used  against  you, 
everything  else  being  conceded  as  in  ravor  of  the  electric  pro- 
position, and  that  is  cost,  this  cost  dividing  itself  into  two 
distinct  items,  viz.,  the  first  or  capital  outlay,  and  the  operat- 
ing expense. 
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The  only  way  to  aj.prMarh  Ju'  ijin  -i;  ii.n  'it  co-i:  ji  t.j  s.iy, 
and  in  saying  it  to  feel  yourself  that  it  is  absolutely  true,  that 
the  advantages  will  to  a  tremendous  extent  outweigh  this  dis- 
advantage and  make  the  proposition  very  attractive  to  a  great 
many  of  your  customers.  In  this  connection  you  will  see  if  you 
think  of  it  for  a  moment  that  you  have  a  very  good  guide 
behind  you  in  our  experience  with  electric  lighting.  When 
people  u.sed  coal  oil  lamps  it  was  because  they  could  not  get 
anything  better,  and  when  they  could  get  a  gas  service  they 
almost  invariably  turned  to  it,  notwithstanding  that  it  cost 
more.  Again,  just  the  same  thing  showed  itself  true  with 
respect  to  electric  lighting  which,  when  it  becomes  available,  is 
eagerly  embraced  by  innumerable  of  those  who  hitherto  were 
using  gas,  notwithstanding  that  it  is  still  more  expensive;  in 
other  words  the  benefits  resulting  from  less  work,  from  the 
absence  of  dirt  and  smells,  and  its  greater  safety,  have  made 
electric  lighting  supersede  to  a  very  great  extent  all  the  other 
illuminants,  notwithstanding  that,  as  a  rule,  it  is  the  most  ex- 
pensive. The  same  thing  is  being  found  true  of  electric  heating 
and  cooking  as  far  as  it  has  been  introduced,  and  without  doubt 
the  future  will  still  further  prove  the  principle. 

Now  as  to  this  cost  question,  is  it  really  as  big  a  bugbear  as 
unfortunately  we  think  it  is?  To  get  an  answer  to  this  ques- 
tion we  can  only  look  to  actual  experience,  and  to  get  that 
experience  we  must  go  to  the  States  because,  though  possibly 
Europe  is  ahead  of  this  continent  in  most  electric  lines,  our 
neighbors  to  the  south  probably  lead  the  world  in  electric  heat- 
ing and  cooking.  Well,  as  a  result  of  many  experiments  care- 
fully made  and  accurately  tabulated  it  is  found  that  it  takes 
about  300  watt  hours  per  person  per  meal  for  complete  electric 
cooking.  Taking  this  as  a  starting  basis  we  find  that,  using 
the  Toronto  lighting  rate  of  8  cents,  complete  electric  cooking 
for  a  family  of  five  would  cost  $10.80  per  month,  or  at  a  5 
cent  rate  $6.7.5.  (Please  understand  of  course,  when  I  give 
you  these  figures,  that  they  are  averages  and  that  individual 
experiences  will  vary  quite  widely  both  ways.)  The  correspoml- 
ing  cost  for  coal  at  prevailing  prices  would  be  about  $7  per 
month,  and  with  gas  at  $1  the  cost  would  be  about  $3  per 
month.  From  this  you  will  see  that,  to  compete  with  coal 
at  about  $7  per  ton,  current  must  be  sold  at  about  5  or  6  cents 
per  kilowatt  hour,  and  at  about  3  cents  per  kilowatt  hour  if  you 
are  to  get  your  cost  down  to  that  of  gas  at  $1  per  1,000  cubic 
feet.  These  figures  of  course  take  account  of  nothing  but 
actual  cost,  leaving  out  of  the  question  all  the  incidental  ail- 
vantages  mentioned,  which  belong  exclusively  to  the  electric 
method.  As  an  example  of  complete  electric  cooking  I  would 
instance  to  you  the  territory  surrounding  Cincinnati,  in  which 
there  are  about  thirty  complete  electric  cooking  outfits,  and 
from  which  district  it  is  reported  that  the  monthly  bills  run 
from  $3  to  $6  per  household.  I  do  not  know  the  average  num- 
ber of  people  served  by  each  outfit  nor  yet  the  rate,  but  ima- 
gine the  latter  would  probably  oe  o  cents  and  that  there  would 
be  as  a  rule  five  or  six  people  in  each  house. 

Methods  of  H.\n'dlin'g  .wd  Introducing. 

Now  please  remember  that  these  figures  cover  complete  elec- 
tric cooking,  which  is  the  extreme  of  the  proposition,  particu- 
larly to  us  who  are  just  commencing  to  investigate  it,  and 
therefore  the  question  naturally  arises  as  to  the  best  wav  of 
beginning,  that  is,  how  can  the  devices  be  introduced?  Here 
again  we  must  look  to  the  States  for  our  guidance. 

Their  experience  shows,  first  of  all,  that  central  stations 
must,  in  the  beginning  at  any  rate,  handle  the  devices  them- 
selves, because  they  only  are  in  position  to  advertise  and 
demonstrate  them  to  the  necessary  extent.  If,  later  on,  when 
the  business  has  become  established,  you  desire  to  drop  out  of 
it  and  leave  it  entirely  to  the  dealer,  you  can  do  so  without 
difficulty.  Secondly,  you  should  resell  the  articles  as  nearly 
as  possible  at  cost,  this  in  order  to  reduce  the  first  part  of  the 
expense  to  the  customer,  viz..  his  capital  outlay,  because  while 
this  is  not  by  any  means  the  controlling  factor  in  the  situation, 
it  is  still  a  not  unimportant  point.  In  establishing  this  latter 
procedure  you  again  have  very  good  previous  experience  from 
the  lighting  field  to  guide  you.  namely,  the  free  renewal  of 
incandescent  lamps,  where  it  has  been  established  without  ques- 
tion that  your  best  returns  should  be  looked  for,  not  from  the 
sale  at  a  profit  of  the  apparatus  itself,  but  from  the  current 
which  it  consumes. 

Wheu  we  come  to  couaider  what  article  it  is  best  to  offer 
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first  we  find  that  the  flat  iron  is  used  almost  universally  as  the 
entering  wedge.  I  suppose  the  reason  for  this  is  that  it  is 
one  of  the  most  common  household  articles  which  we  have,  that 
it  is  comparatively  cheap,  and  that  it  is  a  device  in  which  the 
advantages  of  cleanliness,  convenience  and  decreased  work  can 
be  shown  with  great  facility.  In  this  connection  I  would  say 
that  one  might  talk  for  a  whole  day  011  these  points  alone  and 
still  not  'be  able  to  give  you  anywhere  nearly  as  good  an  idea 
of  how  much  these  advantages  really  mean  to  a  household  as 
can  be  got  from  an  hour  or  so 's  actual  use  of  the  iron  itself. 
Therefore  I  commend  to  your  careful  consideration  the  proposi- 
tion that  if  your  own  homes  are  not  already  equipped  with 
electric  flat  irons  tnat  you  make  the  change  immediately,  your 
households  will  be  simply  delighted  with  them,  and  you  will 
be  astonished  at  tne  interest  they  will  create  among  your 
friends  and  the  number  01  inquiries  which  will  arise  therefrom. 

The  companies  in  the  United  States  which  have  been  exploit- 
ing heating  material  have  all  taken  the  one  course  of  intro- 
ducing it,  viz.,  by  sending  round  a  demonstrator,  with  a 
sample,  to  go  into  every  house  which  has  an  electric  service  and 
show  the  actual  way  in  which  the  iron  connects  to  the  socket, 
how  it  is  used,  and  generally  what  a  nice  article  it  is.  Then 
the  offer  is  made  to  let  that  household  have  an  iron  for  trial, 
without  any  cost  other  than  paying  for  the  current  which  it 
may  consume,  for  one,  two  or  three  months,  as  they  may  elect. 
They  are  not  asked  to  pay  anything  until  they  say  finally  that 
they  will  keep  it.  This  general  principle  of  course  is  varied 
more  or  less  in  different  places,  some  companies  preferring  to 
send  out  about  a  hundred  irons  at  a  time  in  a  wagon  with  a 
demonstrator,  others  thinking  it  better  to  let  the  wagon  follow 
a  day  or  so  after  the  demonstrator  has  been  around,  calling 
only  at  those  houses  which  have  agreed  to  take  an  iron  on 
trial,  but  in  the  end  the  main  principle  is  the  same.  In  addi- 
tion fo  this  method  the  ordinary  ways  of  selling  goods  should  of 
course  be  used  freely,  viz.,  advertising  both  in  the  local  press 
and  by  means  of  flyers  put  in  with  your  invoices,  samples  con- 
stantly in  view  in  your  office,  and  occasionally  a  demonstrator 
there  for  say  a  week  at  a  time  showing  how  they  are  used.  Be- 
sides this  quite  a  number  of  the  larger  United  States  lighting 
companies  issue  monthly  Dulletins  which  are  devoted  to  a 
description  of  the  many  electric  household  devices  which  are 
on  the  market,  the  heating  and  cooking  line  always  being  kept 
prominently  to  the  front. 

Eates. 

Now  as  to  the  question  of  rates,  we  find  as  a  rule  that  for 
that  class  of  devices  which  goes  on  to  the  ordinary  house  wir- 
ing no  special  rate  is  given,  the  same  price  being  charged  as  is 
collected  for  lighting.  For  the  larger  apparatus  which  re- 
quires special  wiring  we  find  that  usually  special  rates  are 
offered,  particularly  for  complete  electric  cooking  or  any  ex- 
tensive heating,  some  of  the  figures  being  as  follows: 

In  Jackson,  Mich.,  a  city  of  about  25,000  population, 
they  have  a  5  cent  rate. 

Hartford,  Conn.,  which  by  the  way  is  a  very  advanced 
electric  city,  gives  a  3  cent  rate,  their  regular  figure  being 
10  cents. 

Schenectady,  with  a  population  of  say  40,000,  gives  a 
5  cent  rate. 

iSault  Ste.  Marie,  Mich.,  has  the  extraordinarily  low  rate 
of  2  cents,  though  in  this  connection  it  must  be  remem- 
bered that  they  have  a  very  large  water  power  right  inside 
the  city  limits,  so  that  their  transmission  costs  are  prac- 
tically eliminated. 

I  am  glad  to  be  able  to  add  to  the  list  a  Canadian  city, 
viz.,  Montreal,  where  they  are  quoting  5  cents  for  cooking 
and  heating  services. 

.  Some  Eesults. 
Lastly,  I  think  you  will  be  interested  in  learning  some  re- 
sults which  have  been  obtained  from  the  foregoing  methods, 
and  I  would  accordingly  give  you  the  following  illustrations, 
viz. : 

In  Cleveland  the  Cleveland  Illuminating  Company,  by  using 
demonstrators  from  house  to  house,  and  in  their  own  show 
rooms,  put  out  1,200  heating  pieces  in  the  twelve  months  ending 
December,  1906.  They  then  stopped  their  active  demonstrat- 
ing campaign,  feeling  that  the  goods  were  pretty  thoroughly 
introduced,  which  view  was  apparently  quite  correct,  as  they 
report  that  their  output  is  still  increasing,  now  averaging  about 


120  pieces  per  month.  I  said  that  they  have  stopped  their 
demonstrators,  out  this  is  not  strictly  true  in  that  they  still 
continue  that  practice  with  respect  to  complete  cooking  out- 
fits. If  you  are  a  prospective  customer  for  one  of  these  all 
you  have  to  do  is  simply  advise  them  of  the  fact,  when  they 
will  send  a  complete  equipment  to  you  right  away,  and  with  it 
a  chef  who  will  stay  in  your  house  for  a  week  and  cook  all 
your  meals,  all  without  any  cost  other  than  that  of  the  current 
consumed. 

In  Massillon,  Ohio,  and  I  am  glad  in  this  connection  to  be 
able  to  quote  to  you  some  smaller  places,  as  they  are  more  in- 
teresting to  us  than  the  very  large  cities,  they  had  a  demon- 
strator out  for  several  weeks.  Just  think  of  it,  a  little  town, 
because  Massillon  has  a  population  of  only  11,000,  putting  out 
demonstrators  on  heating  goods,  and  with  satisfactory  results 
too,  because  the  Massillon  people  found  that  the  business  paid 
them  so  well  that  they  now  have  a  permanent  solicitor.  Can 
you  see  any  reason  why  you  should  not  do  likewise? 

As  another  example  I  would  quote  Rochester,  N.Y.  Of 
course  Rochester  is  not  a  small  city,  the  population  being  175,- 
000,  but  it  is  essentially  a  gas  field,  as  I  understand  that  until 
very  recently  they  had  only  some  700  houses  wired  up.  They 
also  put  out  a  demonstrator  temporarily  and  his  results  were 
so  gratifying,  viz.,  sales  of  approximately  $1,000  for  the  first 
month,  that  he  is  now  with  them  permanently. 

Greenville,  Ohio,  with  a  population,  just  imagine,  of  only 
5,000,  also  put  out  a  demonstrator.  His  appointment  was 
temporary,  of  course,  as  nobody  could  expect  that  there  would 
be  room  in  a  place  of  that  size  for  a  permanent  man,  but  the 
point  I  want  to  bring  to  you  here,  in  addition  to  the  fact  that 
a  place  of  only  5,000  put  out  even  a  temporary  representative, 
is  that  they  report  that  of  all  the  material  left  on  trial  they 
got  back  something  less  than  5  per  cent.,  which  is  probably  a 
fair  average  experience.  Furthermore,  they  state  that  the  flat 
irons  are  bringing  them  in  a  revenue  of  about  50  cents  per 
month.  This  is  probably  a  little  below  the  average,  because  if 
you  start  and  figure  the  number  of  hours  which  an  iron  may 
be  expected  to  be  in  service,  you  will  find  that  at  a  10  cent 
rate  it  comes  somewhere  in  the  neighborhood  of  $15  per  \-ear. 
This  is  probably  a  little  optimistic,  but  experience  in  othpr 
places  shows  that  you  can  figure  on  a  return  of  at  least  $10 
per  iron  per  year. 

Then  I  want  to  instance  to  you  our  own  city  of  Toronto.  I 
am  sorry  to  say  that  this  is  not  an  electric  example,  but  I  give 
it  to  you  just  to  show  that  the  question  of  first  cost  is  not 
nearly  as  serious  as  it  is  frequently  thought  to  be.  In  that 
city  quite  an  active  campaign  has  been  carried  on  by  the  Euud 
Instantaneous  Gas  Heater  people,  who  I  understand  have  quite 
a  nice  device,  and  who  tell  me  that  as  the  result  of  about  six 
or  seven  months'  work  they  have  25  outfits  in  operation.  Now 
the  smallest  of  their  devices  costs  exactly  $100,  from  which 
you  can  see  that  there  are  plenty  of  people  ready  to  expend 
quite  a  large  amount  of  money  for  quick  and  clean  service 
involving  the  minimum  of  labor.  If  anybody  can  show  this  in 
connection  with  gas  devices  surely  it  is  a  comparatively  easy 
proposition  when  you  start  to  demonstrate  electric  material. 

In  Schenectady,  N.Y.,  a  city  of  some  40,000  popuulation, 
they  have  about  1,500  irons  in  operation,  besides  30  complete 
cooking  outfits,  all  as  the  results  of  samples  left  for  trial  after 
a  visit  by  the  demonstrator.  ' 

Spokane,  Washington  Territory,  has  several  thousand  irons 
in  use,  though  there  they  departed  very  materially  from  the 
conventional  method  of  introducing  them,  the  lighting  company 
giving  them  away  in  connection  with  one  of  the  local  news- 
papers as  a  premium  for  every  year's  subscription  to  the 
paper  with  which  they  made  the  arrangement.  You  will  of 
course  admit  that  the  idea  was  very  novel  and  one  which  per- 
haps would  not  appeal  to  our  more  conservative  tastes,  but  it 
seemed  to  work  very  satisfactorily  in  this  case. 

Los  Angeles,  California,  a  city  with  a  population  of  100,000 
people,  has  10,000  irons  in  use,  or  one  for  every  ten  people, 
which  you  must  admit  is  an  extraordinary  record.  It  is  the 
result  of  persistent  demonstrating,  some  7,000  irons  having 
been  put  out  on  trial. 

This  list  could  be  multiplied  almost  indefinitely,  but  I  find 
that  I  am  taking  too  much  of  your  time,  and  consequently 
must  come  to  a  stop.  Permit  me  only  to  say  in  conclusion  that 
I  hope  you  will  realize  from  what  has  been  laid  before  you 
that  electrical  cooking  and  heating  devices  offer  a  tremendous 
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ficlfl  for  till"  iticroase  of  ytnir  loml.  More;  tli;ni  this,  they  will 
not  only  build  up  your  load,  spi-aking  generally,  l)ut  they  in- 
croaso  that  j)articular  part  of  it  which  you  aru  naturally  most 
anxious  to  see  grow  larger  and  larger,  viz.,  your  day  load. 
Remember  what  our  President  said  to  us  in  his  opening  remarks 
about  heating  devices  in  (Jermany,  if  you  will  reflect,  you  will 
recollect  that  he  diil  not  say  that  the  income  from  them  was 
more  than  from  lighting,  but  that  they  were  looked  upon  as 
of  more  value  than  the  lighting  load.  I  think  the  jjoint  he  had 
in  mind  was  that  they  are  essentially  a  day  load. 

DISCUSSION. 

The  President:  y\r.  Tjambe  has  given  us  a  very  interesting 
lecture  ui)on  heating  and  cooking  devices,  which  are  compara- 
tively new  features  to  most  of  us  in  this  country,  as  up  to  the 
present  we  have  not  given  very  niucli  attention  to  it.  I  am 
glad  he  touched  upon  the.  commercial  side  of  it,  as  the  com- 
mercial side  of  any  electrical  proposition  is  always  extremely 
interesting.  There  is  an  advantage  in  the  use  of  electrical 
cooking  and  heating  devices  for  the  household,  as  our  mains 
and  transformers  for  a  large  i)ortion  of  the  year  are  idle  in  the 
day  time,  and  by  cultivating  this  field  we  would  get  a  revenue 
from  investments  which  at  present  are  idle  except  for  but  a 
few  months  of  the  y(!ar.  Take  the  ordinary  house  lighting 
transformer — it  is  practically  unused  in  suniiner  except  between 
nine  and  ten  or  (deven  o'clock  at  night.  Coming  on  to  the 
fall  and  winter  it  is  used  for  probably  five  hours  out  of  the 
twenty-four,  so  that  if  it  is  used  in  the  morning  and  afternoon 
for  ironing  or  washing,  etc.,  you  would  get  a  revenue  from  in- 
vestmeiits  uliicli  w(i\Ud  otherwise  be  lying  unproductive. 

In  connection  with  this  the  two-rate  meter  could  be  used  to 
great  advantage,  so  that  we  would  get  the  maximum  lighting 
rate  for  the  lights  an<l  possibly  a  lower  rate  for  the  current 
used  during  the  day  time.  I  am  sure  Mr.  Lambe  has  much 
valuable  information  which  we  all  want  to  hear,  as  this  is  a 
subject  on  which  we  want  to  know  more,  and  I  will  now  leave 
this  question  in  your  hands  to  ask  Mr.  Lambe  any  questions 
you  like. 

Mr.  Purcell:  Is  it  not  true  that  the  granular  form  of  heater 
has  been  extensively  developed  in  Germany"?  I  saw  an  account 
of  it  some  time  ago,  but  Jo  not  know  whether  it  is  used  com- 
mercially or  not.  It  seemed  to  be  very  successful  and  showed 
characteristics  different  from  those  of  the  devices  used  in  this 
country,  and  I  would  liKe  to  hear  about  them.  Speaking  about 
heaters,  I  have  a  number  of  them  in  use,  one  for  furnishing 
sealing  wax  for  sealing  barrels.  We  found  that  with  a  water 
heater  you  had  to  buy  a  heater  which  was  designed  for  a  higher 
voltage,  and  we  had  a  number  of  them  burn  out  before  we 
found  the  exact  voltage-heater  to  use.  We  also  use  three  small 
heating  irons  and  one  very  large  iron  and  with  the  two  sealinjV 
wax  heaters  we  find  them  most  convenient.  The  great  trouble 
is  the  cost  of  maintenance — they  will  burn  out,  and  when  re- 
paired very  often  have  to  be  sent  back  several  times.  T  have 
liad  two  irons  which  held  for  four  years  and  again  two  which 
after  being  repaired,  did  not  Imhi  inoie  tlian  four  weeks.  I 
would  be  obliged,  Mr.  Lambe,  if  you  would  tell  us  about  tlu- 
(iernian  type  of  heater. 

Mr.  Lambe:  I  am  sorry  to  say  1  do  not  know  much  about 
the  granular  carbon  heater,  although  I  know  it  is  being  worked 
on.  Most  of  the  German  types  I  have  heard  of  were  of  the  coile<l 
wire  form  of  construction,  they  seem  to  have  gone  into  that 
tlesign  i)retty  extensively.  .\bout  the  (|uestion  of  the  wax 
heater,  using  wax  in  a  water  vessel,  the  point  there  1  think 
would  be  that  the  wax,  being  thicker  than  water,  did  not  have 
the  currents  set  up  in  it  that  water  would,  and  therefore  did 
not  radiate  the  heat  nearly  as  rapidly.  Therefore  the  actual 
temperature,  which  is  controlled  ,iust  as  much  by  the  amount 
of  radiation  as  by  the  heat  that  is  put  into  a  device,  rose  to  a 
liigher  point  than  it  would  with  water  in  the  vessel.  That,  I 
think,  is  the  probable  explanation. 

Mr.  B.  F.  Reesor:  1  have  found  Mr.  Lambe 's  address  very 
interesting.  I  would  like  to  ask  him  if  it  is  possible  to  use  a 
theruu>stat  in  a  smoothing  iron,  as  in  a  heating  pad.  Our 
experience  with  smoothing  irons  has  been  freqiUMit  neglect  in 
switching  off,  when  the  operator  was  through  with  the  iron, 
consequently  leaving  it  to  Inirn  out  the  iron.  Do  you  think  it 
wiudd  be  possible  to  usi;  ;i  theruuistat? 

Mr.  Lambe:  That  is  a  point  that  is  being  now  worked  on,  a 
man  I  know  is  experimenting  on  it.    The  trouble  is  that  the 


teriip(Tature  in  an  iron  is  so  high  as  to  make  the  designing  of 
a  thermostat  very  difficult.  In  heating  parls  the  proposition  is 
comparatively  simple,  because  your  temperature  is  lower,  about 
170  riegrees  Fahrenheit,  as  opposed  to,  say,  five  or  six  hundred 
in  the  flat  iron.  It  is  understood,  of  course,  that  if  you  leave 
your  iron  on  the  circuit  and  stand  it  on  combustible  material 
you  will  have  a  fire,  but  then  every  iron  is  equipped  with  a 
stand,  and  when  idle  the  iron  shoulfl  be  put  on  it.  Then  you 
can  get  automatic  handle  switches,  which  open  the  circuit  as 
soon  as  you  put  the  iron  down.  The  trouble,  however,  with 
these  is  that  they  arc  rather  expensive.  There  is  an  iron  in 
which  a  switch,  placed  on  the  heel,  opens  the  circuit  when  you 
sit  the  iron  down  with  the  nose  pointing  up  into  the  air.  The 
trouble,  though,  is  that  it  is  not  automatic.  You  are  as  liable 
to  forget  to  turn  it  up  as  to  forget  to  put  it  on  the  stand. 

Mr.  A.  L.  Mudge:  This  is  an  imporant  question,  and  some 
such  feature  would  be  desirable  in  water  heaters  as  well.  Has 
nothing  been  done  with  thermostats  in  that  regard? 

Mr.  Lambe:  A  fusible  plug  is  sometimes  u.sed,  very  like 
that  in  a  steam  boiler. 

Mr.  Mudge:  With  regard  to  th(^  question  of  meters,  the  two 
rate  meter  it  seems  to  me  would  be  a  better  scheme  than  a 
separate  meter  for  the  heating  and  cooking  apparatus,  as  it 
would  appeal  to  the  station  man  as  well  as  being  far  superior 
all  round. 

Mr.  W.  N.  Ryerson:  I  would  like  to  add  my  word  of  com- 
mendation for  Mr.  Lambe 's  splendid  talk  on  electric  heating. 
It  is  particularly  apropos  in  view  of  the  President's  remarks 
regarding  new  ilhiminants.  We  look  forward  to  seeing  our 
revenue  cut  down  to  a  certain  extent  by  the  use  of  lamps  of 
higher  efficiency,  and  here  is  one  way  to  make  that  up  by 
extending  the  use  of  these  heating  and  cooking  devices.  The 
question  as  to  the  best  methods  of  introducing  these  is  one  to 
be  settled  by  the  individual  companies.  But  the  method  of 
introducing  them  by  putting  them  out  on  free  trial,  so  far  as 
I  have  been  able  to  learn,  has  been  most  successful.  Xot  only 
do  you  get  the  income  from  the  current  used  during  that  trial, 
but  in  nine  out  of  ten  cases  you  end  by  making  some  perman- 
ent users  of  quite  a  large  amount  of  current,  which  as  Mr. 
Lambe  said,  is  taken  at  other  than  the  "peak"  time,  which  is 
just  what  we  are  all  wanting. 

Mr.  A.  A.  Wright,  M.P. :  Suppose  I  try  to  sell  you  an  iron. 
Let  me  tell  my  story,  perhaps  we  can  do  better  that  way  than 
any  other.  I  say:  "Mrs.  Brown,  I  have  something  here  I  want 
to  give  you  to  assist  you  in  your  work.  You  know  how  hard 
it  is  to  get  domestic  labor— I  need  not  tell  you  that.  I  have 
something  here  that  is  going  to  help  you.  It  is  an  electric 
iron  that  weighs  six  pounds.  It  is  just  the  very  thing  you  want 
and  it  will  not  cost  you  much.  It  will  cost  you  just  five  cents 
an  hour  to  use  it  and  you  can  reduce  that  a  good  deal  if  you  are 
careful.  I  went  the  day  before  yesterday  to  Mrs.  Dick  to  sell 
her  an  iron  and  she  said  that  was  just  the  very  thing  she 
wanted.  She  said:  '  iTesterday  I  went  to  iron,  and  it  was  sum- 
mer time,  so  I  put  on  a  fire  and  got  the  irons  hot;  just  then 
my  child  awakened  and  I  had  to  leave  it  to  take  care  of  her 
(laughter),  and  by  the  time  she  was  quiet  the  fire  hail  gone 
down.  So  I  made  it  up  again  and  got  things  going  nicely 
when.  a  neighbor  came  in  from  the  country,  and  by  the  time  I 
had  got  through  with  her  the  fire  had  again  gone  down.  If 
you  will  give  me  something  that  will  heat  up  just  when  I  want 
it  that  is  the  thing  I  want.'  "  I  said:  "I  will  send  my  man 
around.  When  do  you  do  your  ironing.  Thursday?  Well.  I 
will  send  my  man  then  with  the  six-pound  iron.  He  will  read 
the  meter  and  show  it  to  you  and  you  can  use  the  iron  as  long 
as  you  like.  Keep  track  of  the  time  you  use  it  and  you  will 
see  that  it  takes  just  three  minutes  to  heat  for  use.  and  be 
careful  when  it  is  getting  too  hot  to  turn  off  the  current  for  a 
m(unent  or  two  to  cool  it  ofl:"  and  see  how  low  you  can  keep  the 
amount  of  current  you  use."  When  you  have  told  them  a 
story  like  that  and  shown  them  the  iron  and  proved  to  them 
exactly  how  little  it  costs,  then  give  them  the  experience  and 
show  them  how  convenient  it  is  in  summer  time  for  quick 
ironing  and  saving  the  making  of  fires  when  you  vrant  to  iron 
out  a  ribbon  or  some  other  small  thing  in  a  hurry — that  will 
show  them  how  convenient  it  is.  We  never  failed  yet  to  sell 
an  iron  under  such  circumstances,  where  one  was  really  wanted, 
and  T  am  quite  sure  that  such  talk  is  bound  to  sell  them. 
(.Vpplause.) 

Mr.  K.  B.  Thornton:   Mr.  President,  I  have  listened  to  Mr. 
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Lambe's  paper  with  great  interest  and  it  seems  to  me  that  it  is 
the  commercial  end  of  the  matter  that  we  are  most  interested  in. 
In  the  United  States"  it  has  been  stated  that  great  efforts  are 
being  made  by  all  electrical  companies  to  develoiJ  the  use  of 
electrical  irons  and  other  electrical  apparatus,  although  the 
cooking  business  is  growing  also,  especially  in  the  smaller 
towns. 

Reference  has  been  made  to  the  advisability  of  two-rate 
meters.  In  some  companies  I  am  interested  in  we  have  found 
it  advisable  to  change  the  method  of  billing  and  bill  on  the 
two-rate  method  and,  say,  base  your  rate  at  10  cents  per  kilo- 
watt hour  for  the  first  two  hours  in  each  24  on  the  maximum 
demand  and  immediately  thereafter  drop  to  five,  four  or  three 
cents  per  kilowatt  hour — taking  account  of  your  demand  in 
the  shape  of  the  number  of  lamps  installed  and  no  account  of 
cooking  apparatus,  fans,  etc.  With  this  arrangement  a  cus- 
tomer gets  his  current  for  cooking  at  four  or  five  cents. 

It  has  been  found  that  the  only  satisfactory  way  to  intro- 
duce small  apparatus  is  by  peddling  the  same  from  door  to 
door,  sending  out  a  man  with  the  irons  or  other  small  ap- 
paratus, and  leaving  the  appliances  on  the  customer 's  premises 
for  a  thirty  days '  trial.  It  is  universal  experience  that  only 
a  small  percentage  of  the  irons  taken  out  in  this  way  are  re- 
turned. In  fact,  the  companies  find  that  their  main  difficulty 
is  to  get  enough  irons  to  put  out.  Most  of  the  companies  in 
addition  to  sending  out  the  peddlers  issue  dodgers,  while  some 
of  them  issue  bulletins  from  time  to  time.  But  the  most  satis- 
factory way  is  to  take  the  iron  itself  to  the  customer 's  premises 
and  leave  it  on  trial.  It  is  also  a  good  thing  to  have  a  demon- 
stration in  the  offices  and  show  windows,  like  those  given  by 
gas  companies  with  cooking  ranges,  etc. 

It  seems  to  me  that  apart  from  the  small  apparatus,  the 
introduction  of  electric  heating  and  cooking  utensils  has  to  be 
taken  u]>  in  a  conservative,  careful  way,  because  it  is  a  well- 
known  axiom  that  every  man  kicks  on  principle  at  his  electric 
light  bill,  and  unless  proper  attention  is  given  to  the  matter  of 
rate  you  are  liable  to  increase  the  number  of  your  disgruntled 
customers. 

The  President:  We  are  fortunate  in  having  with  us  to-day 
a  member  of  the  British  Institute  of  Electrical  Engineers.  I 
would  like  to  call  upon  Mr.  Welbourn  for  a  few  remarks. 

Mr.  Welbourn:  Mr.  President  and  gentlemen,  before  I  say 
anything,  I  want  to  thank  you  for  the  honor  you  have  done  me 
in  making  me  a  member  of  your  Association.  I  have  been  very 
much  interested  in  this  paper,  because  your  methods  here  are 
very  different  from  those  we  have  in  use  in  the  Old  Country. 

While  a  good  deal  of  business  is  being  done  in  England  in 
using  electrical  kettles  and  irons,  though  but  a  very  small 
amount  of  cooking,  the  great  development  there  has  been  in 
the  use  of  electric  heaters  for  private  houses.  The  form  used 
is  the  carbon  lamp  almost  entirely;  here  you  call  it  the  lumin- 
ous radiator.  Some  of  the  Prometheus  type  are  used,  but  they 
are  objected  to  because  of  the  lack  of  light.  It  is  found  that 
in  drawing  rooms,  bedrooms  and  dining  rooms  the  light  in 
addition  to  the  heat  is  very  attractive  and  makes  a  great  ad- 
vertisement for  the  device,  so  that  it  does  not  need  much  push- 
ing to  make  it  sell.  Therefore  I  would  suggest  to  all  commer- 
cial men  that  in  order  to  increase  their  business  they  should 
take  up  the  illuminated  type,  because  it  is  so  very  attractive. 

Another  point  is  that  the  company  with  which  I  am  con- 
nected has  operated  two  or  three  stations  in  England,  and  we 
were  the  first  people  to  go  to  the  straight  penny  per  kilowatt 
hour  rate,  and  we  find  that  it  has  been  very  successful  indeed. 
There  are  no  restrictions  whatever.  The  customer  may  take  his 
current  night  or  day,  on -a  separate  meter  entirely.  We  do  not 
believe  in  the  maximum  and  minimum  system  for  the  small 
user  who  takes  six  or  ten  lights.  These  heaters  take  about  one 
kilowatt  per  hour,  so  it  would  cost  a  man  about  two  cents  an 
hour  to  burn  the  heater.  The  effect  of  completely  going  to  that 
policy  has  been  that  one  of  the  largest  London  companies  I 
know  of,  the  Brompton  Kensington  Company,  had  so  much 
business  they  were  really  embarrassed  with  it  and  their  works 
are  to-day  very  much  overloaded  all  the  time.  So  it  shows  con- 
clusively I  think  that  there  is  a  very  paying  business  to  be 
done  by  completely  goirig  for  this  illuminated  tpye  of  heater. 
(Applause.) 

Mr.  H.  S.  Brown:    What  would  y(Uir  lighting  rate  be? 
Mr.  Welbourn:    The  li^jhting  rate  with  us  varies  very  much 
indeed.    We  have  every  system  under  the  sun,  but  taking  the 


average  lighting  rate  for  London  and  district  it  is  about  ten 
cents  per  hour,  but  in  the  country  towns  it  is  as  low  as  six 
cents.  Where  my  own  house  is  in  the  country  we  have  a  rate 
of  eight  cents  per  hour  without  any  restriction  whatever. 

Mr.  Brown:     What  is  the  source  of  power'? 

Mr.  Welbourn-:  Steam  entirely.  In  England  we  have  only 
three  water  power  plants  of  any  size,  and  they  are  used  almost 
entirely  for  manufacturing  purposes. 

Mr.  J.  J.  Wright:  You  have  therefore  been  overloading 
your  systems  with  non-paying  business.  It  has  taken  us  all 
our  time  to  look  after  the  lighting  business  at  eight  to  ten 
cents.  It  would  not  be  good  policy  to  overload  these  mains 
and  interfere  with  the  lighting  distribution  and  overload 
the  service  in  order  to  get  a  two  cent  rate,  which  could  not 
be  a  profitable  proposition. 

Mr.  Welbourn:  I  do  not  agree  with  that.  The  man  with 
the  radiator  in  his  house  is  the  long-hour  burner  whom  the 
power  companies  want  on  their  mains.  The  long  consumer  gets 
a  very  low  rate  for  day  use.  Nearly  all  the  London  com- 
panies have  laid  ample  room  for  new  cables,  and  could  easily 
put  in  more.  The  common  voltage  in  London  is  200  to  240,  but 
there  is  a  great  deal  of  reconstruction  going  on,  and  in  view 
of  the  developments  in  high  efficiency  lamps  some  of  the  newest 
and  largest  systems  are  putting  in  105  volts. 

Mr.  Humphries:  I  have  been  connected  with  companies  in 
England.  The  way  we  got  out  of  the  low  rate  for  heating  was 
fixing  a  time  limit  by  means  of  time  switches,  so  that  during 
the  hours  of  darkness  no  one  could  get  the  low  rate  current, 
which  quite  overcomes  the  difficulty  of  overlapping  of  the  two 
rates. 

The  President :  That  is  practically  equivalent  to  the  two-rate 
meter. 

Mr.  Humphries:   Yes,  practically  it  is  the  two-rate  meter. 
Mr.  Thornton:   The  only  objection  to  that  is  that  time  limit 
switches  are  an  invention  of  the  devil.  (Laughter.) 
Mr.  Hunt:    What  fuel  do  you  usel 

Mr.  Welbourn:  We  use  slack  and  get  it  at  four  and  sixpence 
per  ton,  about  $1.08. 

Mr.  Hunt:    I  wish  we  could  get  it  at  that. 

Mr.  Kelsch:  Mr.  President,  I  have  been  very  much  interest- 
ed in  what  Mr.  Lambe  has  said  in  regard  to  the  manufacture 
and  selling  of  appliances.  We  have  heard  about  what  to  do  to 
induce  the  customer  to  buy  these  appliances.  I  do  not  see  any 
customers  here,  so  I  will  tell  my  experience  as  a  customer. 
Some  time  ago  I  bought  a  fiat  iron,  and  the  first  day  it  worked 
very  nicely.  The  next  day  it  was  not  working  at  all.  I  enquir- 
ed into  the  reason  and  found  that  on  the  second  day  they 
started  the  iron  on  sheets  and  other  large  goods  which  absorbed 
the  heat  so  fast  the  iron  would  not  work,  so  I  bought  a  larger 
iron.  The  next  trouble  was  the  breaking  of  the  cord.  In  buy- 
ing both  irons  I  received  them  in  boxes,  carefully  wrapped  up, 
with  the  cord  twisted  round  it.  There  was  no  explanation  given 
of  how  to  hang  the  cord,  and  no  explanation  of  how  to  use  the 
small  iron  for  light  goods  and  a  heavier  iron  for  heavy  goods. 
There  are  seven  or  eight  large  supply  houses  in  Montreal,  and 
you  can  go  into  any  one  of  them  and  see  electric  flat  irons  of 
every  description.  But  there  are  not  many  electric  irons  used 
in  Montreal,  because  the  people  do  not  know  how  to  use  them, 
and  I  think  the  reason  why  the  companies  here  have  not  got  a 
large  connected  load  of  heating  appliances,  especially  fiat  irons, 
is  simply  that  they  have  not  shown  the  people  how  to  use  them. 

At  the  electric  show  at  the  Drill  Hall  one  company  has 
erected  a  fine  kitchen,  and  has  demonstrators  showing  cooking 
utensils,  heating  irons,  etc.  This  exhibit  draws  a  large  and 
interested  audience  all  the  time.  I  understand  that  three  or 
four  hundred  pieces  of  heating  appliances  and  flat  irons  have 
been  sold  there  inside  of  ten  days,  which  clearly  shows  to  me 
that  it  is  absolutely  necessary  to  demonstrate  how  these  goods 
are  to  be  used  in  order  to  get  the  customer  to  buy  and  continue 
to  use  them.  If  I  had  not  been  in  the  business  myself  I  should 
have  certainly  discarded  my  first  flat  iron,  and  perhaps  never 
used  another  one. 

Mr.  K.  B.  Thornton :  That  is  very  true.  When  I  spoke  of 
peddling  the  irons  that  is  what  I  meant.  It  is  customary  for 
the  man  taking  the  irons  around  to  install  them  and  thoroughly 
instruct  the  people  how  to  use  them  to  the  best  advantage. 

The  Presiilent:  As  time  is  getting  on  T  will  call  this  dis- 
cussion to  a  close,  although  I  am  sure  muCh  benefit  would  come 
from  further  discussion.    But  we  have  a  definite  program  and 
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a  niiinlxT  of  piipors  for  this  ;i  ftornoon,  and  we  arc  to  mi-vt  here 
!if  two  o'clock.  It  is  now  half-past  twelve,  and  before  we 
adjourn  I  have  a  few  words  to  say.  First  with  regard  to  the 
(irograni  this  afternoon.  The  first  paper  is  entitled  "Trials  of 
the  Operating  Man,"  by  Mr.  M.  A.  Saminett.  Mr.  Saramett, 
as  yon  know,  has  had  considerable  experience  in  Europe  and 
i.s  now  connected  with  a  large  operating  company,  probably 
the  largest  company  in  Canada,  where  he  has  been  in  many  de- 
partments and  has  had  a  very  varied  and  good  experience.  Most 
of  yon  will  remember  him  as  the  man  who  read  a  very  interest- 
ing pajjer  the  last  time  we  had  a  convention  in  Montreal,  on  the 
effect  of  frequency  on  transformers.  I  am  sure  his  paper  will 
be  of  great  interest  to  you  all. 

The  second  paper  is  entitled  ' '  Three  Wire  Generators, ' '  by 
Mr.  B.  T.  McCormick.  Mr.  McCormick,  as  most  of  you  know,, 
is  chief  electrical  engineer  of  the  Allis-f'halmers-Bullock  Com- 
pany, and  a  very  able  man. 

The  Secretary:  With  regard  to  the  Question  Box,  Mr.  Presi- 
ilcnt.  The  Question  Box  Editor,  Mr.  Dion,  will  probably  not 
be  here  until  this  evening,  and  perhaps  it  would  be  better  to 
leave  it  over  until  to-morrow. 

The  President:  Yes.  There  are  Question  Box  booklets  here, 
and  anyone  wishing  one  can  get  it  from  the  platform. 

Another  point  I  wish  to  mention.  Mr.  E.  M.  Wilson,  general 
su[)erintendent  of  the  Montreal,  Light,  Heat  &  Power  Company, 
has  given  instructions  to  his  operating  men  to  allow  any  mem- 
bers wearing  badges  to  visit  any  sub-station  or  power  house  in 
the  city.  Any  person  wishing  to  see  these  will  be  admitted.  I 
am  sure  this  will  be  of  great  interest  to  you  all.  (Applause.) 

A  hearty  vote  of  thanks  to  Mr.  Lambe  for  his  paper  was 
moved  by  Messrs.  Reesor  and  Williams,  and  unanimously  i-ar- 
ried  with  applause. 

After  the  Secretary  had  made  some  annouiicctiients  the  meet- 
ing atljouriKMl  until  tlu;  afternoon. 

FIRST  DAY— AFTERNOON  SESSION. 
At  two  o'clock  the  President  took  the  chair  and  opened  the 
meeting  as  follows:  "Gentlemen,  if  you  will  come  to  atten- 
tion we  will  open  our  second  session.  The  first  item  on  the 
program  is  a  paper  on  'The  Trials  of  the  Operating  Man,'  by 
Mr.  M*.  A.  Sammett,  who  I  will  now  call  upon."  (See  page 
316.) 

DISCUSSION. 

Th(!  President:  Mr.  Sammett  has  given  us  a  very  interest- 
ing paper.  We  expected  a  good  paper  from  him  and  I  am 
sure  we  have  not  been  disappointed.  When  you  think  of  ail 
the  different  troubles  of  the  operating  man  in  various  ways  it 
is  a  good  thing  to  thresh  them  out  along  the  lines  of  the  paper. 
There  is  one  point  that  struck  me  as  particularly  interesting, 
and  that  is  where  the  transformer  registered  a  tem])erature  of 
two  hundred  degrees  Centrigrade.  I  would  like  to  ask  Mr. 
Sammett  how  long  it  was  operating  at  that  temperature. 

Mr.  Sammett:  There  is  no  record  to  show  how  long  the 
transformer  operated  at  that  high  temperature.  It  is  safe 
to  say  that  this  condition  lasted  for  fully  three  or  four  weeks. 

After  the  transformer  was  removed  from  the  customer's 
premises  it  \vas  brought  in  to  the  test,  and  set  up  in  the  yard 
for  safety.  A  series  of  tests  were  made.  At  first  a  no  load 
test  was  made  which  lasted  for  .50  hours,  when  the  tempera- 
ture came  up  to  TOO  degrees  C.  After  that  the  full  load  was 
started,  when  the  temperature  came  up  to  200  degrees  C.  in 
about  24  hours. 

The  President:  How  long  would  the  oil  remain  at  that  tem- 
perature without  taking  fire? 

Mr.  Sammett:  As  long  as  the  transformer  oil  did  not  reach 
a  temperature  of  23.')  degrees  C.  there  was  no  danger  of  the 
oil  taking  fire.  Two  hundred  degrees  C.  was  within  the  safety 
limit  for  the  flashing  point.  There  was,  however,  danger  of 
the  gases  taking  fire  in  the  event  of  a  match  being  struck  close 
by  the  transformer. 

Mr.  W.  X.  Ryerson:  As  an  operating  man  I  can  appreciate 
Mr.  Sammett 's  paper  particularly.  T  would  like  to  call  atten- 
tion to  the  statement  on  page  three  where  he  asks  whether 
it  is  safe  to  increase  the  voltage  by  ten  or  fifteen  per  cent,  to 
compensate  for  increased  drop  in  the  line.  I  should  say  that 
is  coming  close  to  the  point  where  greater  investment  in  cop- 
per would  be  advisiible  rather  than  running  the  risk  of  in- 
creasing the  voltage  of  the  generators  to  that  extent. 

Then  on  page  five  he  says  that  the  proper  adjustment  of  the 


field  current  would  cause  the  generators  to  divide  the  load  pro- 
portionately. 1  presume  he  means  the  relative  speed  of  the 
generators.  With  the  alternators  runnrng  in  parallel  the  vari- 
ations in  the  field  current  will  cause  idle  or  wattless  currents 
to  circulate  between  them  without  affecting  the  actual  load  of 
the  two  machines. 

I  agree  with  what  Mr.  Sammett  says  about  the  fire  risk  to 
oil-insulated  transformers.  There  has  been  a  great  deal  of 
controversy  over  this  point  and  it  has  been  pretty  hot  at  times. 
But  I  think  to-day  everyone  concedes  that  the  oil-insulated 
transformer  is  a  very  good  risk,  and  the  fact  that  the  under- 
writers look  at  it  in  that  way  confirms  this  view. 

In  regard  to  transformer  oil  breaking  up  and  forming  a 
deposit  on  the  cooling  coils  and  in  the  ventilating  spaces,  it 
has  been  our  experience  that  a  very  thin  mineral  oil,  a  little 
heavier  lhan  kero.sene,  known  as  "300  deg.  Mineral  Seal  Oil," 
has  given  jjractically  no  trouble  from  depositing  at  ordinary 
temperatures. 

Mr.  Sammett:  It  is  generally  understood  that  Mineral  Seal 
Oil  does  not  break  up.  But  in  the  case  I  mentioned  of  the 
200  degrees  where  the  oil  broke  up  it  happened  to  be  Mineral 
Seal  Oil,  and  it  was  the  first  occasion  I  know  of  where  this 
oil  gave  that  trouble. 

With  regard  to  constructing  a  line  to  take  care  of  the 
increased  load,  it  seems  to  me  that  the  emergency  condition 
lasts  only  for  a  short  time,  for  half  an  hour,  or  at  most  for  a 
day  or  two,  and  it  would  hardly  be  necessary  to  go  to  the  ex- 
pense of  putting  in  a  line  that  would  operate  under  emergency 
conditions  with  a  drop  of  about  15  or  20  per  cent.  When  the 
emergency  gives  a  larger  drop  it  would  be  safer  for  a  short 
time  in  the  generators  than  running  ten  or  fifteen  per  cent, 
high.  That  I  think  would  be  a  better  solution,  especially  with 
the  price  of  copper  so  high  as  it  is  at  the  present  time. 

Mr.  A.  A.  Wright:  What  is  the  signification  of  Mineral  Seal 
Ooil? 

-Mr.  Sammett:  It  is  simply  a  trade  name.  The  oil  is  very 
light,  and  allows  of  free  circulation. 

Mr.  A.  B.  Lambe:  Can  Mr.  Sammett  give  his  ideas  about 
grounding,  particularly  with  the  110  two  wire  system.  Is  it 
satisfactory  without  taking  the  trouble  to  bring  out  a  neu- 
tral? 

Mr.  Sammett:  If  there  is  no  neutral  provided  on  the  trans- 
former, it  is  advisable  to  ground  one  end  of  the  low  tension 
winding.  When  a  transformer  is  removed  from  the  case,  the 
handling  of  the  coils,  which  were  in  service,  frequently  results 
in  causing  damage  to  the  transformer.  Actual  experience 
shows  that  the  life  of  transformers  is  considerably  shortened 
by  such  handling.  I  am  in  favor  of  grounding  one  end  of  the 
1 10  volt  side. 

The  President:  In  reference  to  that  point  I  had  a  discus- 
sion w-ith  Mr.  Skinner,  of  the  Westinghouse  Company,  some 
years  ago.  He  said  that  he  was  opposed  to  so  many  taps  on 
the  transformers  and  wanted  to  minimize  them  and  not  bring 
out  the  neutral  taps.  He  had  taken  it  up  with  the  under- 
writers and  discussed  it  with  them,  but  they  would  not  allow 
the  grounding  of  one  side,  although  the  electric  men  could  not 
see  any  good  reason  why  they  should  not  do  so,  but  the  insur- 
ance people  were  arbitrary  on  the  point  and  would  not  put  it 
in  their  rules.  Personally  if  it  were  in  my  house  I  would  have 
one  side  grounded  if  no  neutral  point  were  available. 

Mr.  Lambe:    Is  that  ruling  still  held  by  the  underwritersf 

The  President:  It  was  until  some  years  ago.  They  are  not 
objecting  now  that  I  know  of — but  objection  or  no  objection, 
T  would  ground  one  side  if  no  neutral  point  were  available. 

There  are  many  interesting  points  touched  upon  in  Mr.  Sam- 
m(>tt 's  lecture,  but  as  time  is  getting  on  I  would  ask  you  to  dis- 
cuss the  paper  quickly  in  order  to  get  them  all  out.  One  point 
strikes  me,  and  that  is  the  testing  of  the  transformer  banks 
together.  I  had  a  case  of  this  kind  recently  where  a  very  heavy 
load  was  connected  up  in  one  building  and  it  was  necessary 
to  bank  four  or  five  transformers  of  2.3  kilowatt  capacity  to- 
gether. The  load  .was.  say  a  little  beyond  where  the  black- 
board is,  one  pole  where  the  lantern  stands,  another  pole  in 
this  corner  and  another  in  that.  The  foreman  of  construction 
put  two  transformers  on  the  lantern  pole  and  two  on  this,  and 
connected  them  all  in  parallel,  expecting  them  to  divide  the 
load  equally.  We  were  fortunate  enough  to  have  current  trans- 
fornu'rs  with  a  split  core,  and  the  load  was  taken  on  the  trans- 
former nearest  the  load,  les.s  than  fift^-  or  sixty  feet  away.  The 
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It  can  now  be  stated  without 
fear  of  contradiction  that  no 
mistake  was  made  by  the  Man- 
aging Committee  of  the  Canadian  Electrical  Associa- 
tion in  postponing  the  annual  convention  from  June 
to  September,  in  order  that  it  might  be  held  simul- 
taneously with  the  Electrical  Exhibition  in  Montreal. 
The  Exhibition  was  admitted  by  everybody,  including 
many  visitors  from  the  United  States,  to  be  the  equal 
of  anything  of  the  kind  ever  held  on  the  American 
continent.  Perhaps  not  as  gigantic  as  some  of  the 
American  shows,  but  quite  as  complete  in  the  display 
of  electrical  inventions  and  novelties.  To  the  man- 
agement much  credit  is  diie  for  the  success  of  the  un- 
dertaking, which  reflected  carefully-planned  arrange- 
ments throughout.  The  Electrical  Association  conven- 
tion was  probably  the  most  successful  that  has  yet 
been  held.  Ample  entertainment  was  provided,  but 
it  was  so  arranged  that  it  did  not  interfere  with  the 
Imsiness  sessions.  The  dispatch  with  which  the  Presi- 
dent carried  out  the  program,  utilizing  every 
moment  to  advantage,  is  a  policy  worthy  of  emula- 
tion. The  Association  is  also  indebted  to  the  presid- 
ing officer  for  his  active  participation  in  the  discus- 
sions, which  in  other  hands  might  easily  have  become 
less  interesting. 


One  very  important  step  was  taken  at  this  conven- 
tion, in  the  adoption  of  a  constitution  which  more 
clearly  defines  the  policy  of  the  Association.  The  for- 
mation of  an  Executive  Section,  composed  of  repre- 
sentatives of  private  lighting  and  power  companies, 
should  lead  to  a  larger  membership  from  these  in- 
terests, a  result  much  to  be  desired.  The  Association 
has  also  recognized  the  necessity  of  more  active  com- 
mittee work.  One  committee  will  interview  the  Do- 
minion Government  with  a  view  to  securing  a  reduc- 
tion in  the  fees  charged  for  the  inspection  of  electric 
meters ;  another  will  report  on  the  many  new  types 
of  high  efficiency  lamps  and  their  probable  effect  on 
the  income  of  central  stations. 


Of  the  ten  papers  presented  at  the  convention  none 
were  lacking  in  interest.  The  contributions  relating 
to  the  modern  illuminants,  in  the  form  of  the  Nernst, 
Tungsten,  Tantalum,  and  other  lamps,  were  especially 
instructive  and  helpful  to  central  station  managers, 
who  recognize  that  in  future  they  must  give  earnest 
consideration  to  the  question  of  securing  a  more  uni- 
foi'm  load  on  their  plant.  The  policy  of  many  central 
stations  in  the  past  has  been  one  of  apparent  indiffer- 
ence, with  little  attempt  to  find  new  customers  and 
develop  new  business.  What  can  be  accomplished  by 
a  progressive  policy  of  business-getting,  backed  up  by 
reasonable  rates  and  satisfactory  service,  is  illustrated 
l)y  the  experience  of  the  New  Bremen  Electric  Light 
Company,  of  New  Bremen,  Ohio.  In  a  village  of  fif- 
teen hundred  population  this  company  sell  electric 
current  to  the  value  of  $11,500  per  year,  or  at  the  rate 
of  about  .$8,50  per  year  for  each  man.  woman  and 
child.  The  company  have  competition  from  natural 
gas  at  25  cents  per  thousand,  but  neverthless  are 
steadily  increasing  their  load.  Their  motive  power 
is  gas  engines  and  their  current  costs  to  deliver  about 
3  1-4  cents  per  kilowatt,  while  on  a  graded  scale  they 
receive  an  average  of  seven  cents  per  kilowatt.  Their 
load  includes  four  dairy  farms,  two  slaughter  houses, 
a  large  creamery,  coffee  grinders,  churns,  cream  separ- 
ators, wavshing  machines,  sewing  machines,  heating 
utensils,  etc.  "With  flat  irons  tliey  have  had  excellent 
results,  having  fifty  now  in  service.  Here  is  an  object 
lesson  for  central  stations  whose  revenue  is  low  in  pro- 
portion to  the  investment.  Give  more  attention  to 
the  solicitation  of  new  bvisiness,  without  neglecting 
your  present  customers,  and  the  result  will  surprise 
you.  Commercial  questions  will  doubtless  be  more 
prominent  in  future  conventions  of  the  Canadian 
Electrical  Association. 
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THREE  WIRE  D.  C.  GENERATORS* 


By  B.  T.  McCoRMiCK. 


It  is  the  purpose  of  tbis  papur  to  givo  briofly  the  principles 
of  operation  of  three  wire  generators  and  to  call  attention  to 
some  of  their  advantages.  The  three  wire  generator  is  the  out- 
growth of  the  well-known  Edison  three  wire  system,  in  which 
two  direct  current  generators  are  connected  in  series,  with  a 
line  known  as  the  "neutral"  tapped  into  the  point  where  the 
machines  are  connected  together.  A  load,  usually  light,  is  fed 
between  each  outside  wire  and  the  neutral.  If  the  load  is  bal- 
anced on  either  side,  no  current  will  flow  in  the  neutral,  while 
in  the  event  of  an  unbalanced  system  the  neutral  will  be  re- 
quired to  carry  the  current  corresponding  to  the  amount  of 
"unbalancing."  The  main  lines  must  be  of  sufficient  capacity 
to  carry  current  corresponding  to  the  combined  output  of  the 


former"  is  mounted  behind  the  switchboard  or  in  some  con- 
venient position,  and  connected  across  the  slip  rings.  A  tap  is 
brought  out  of  the  centre  of  the  transformer  winding,  to  which 
the  neutral  wire  is  connected.  Fig.  1  shows  diagrammatically 
a  three  wire  generator  in  its  simplest  form,  the  two  pole  dia- 
gram being  used  for  simplicity.  "A"  and  "B"  are  the  main 
leads  and  "N"  is  the  neutral.  So  long  as  the  loads  on  each 
side  of  the  neutral  are  equal,  the  balancing  transformer,  "T," 
takes  only  the  magnetizing  current  for  which  it  is  designed, 
but  where  one  side  is  loaded  more  heavily  than  the  other,  the 
excess  of  current  flows  through  the  neutral  into  the  middle  tap 
of  the  transformer,  and  divides,  as  shown  by  the  arrows  "P" 
"P, "  half  flowing  to  one  ring  and  half  to  the  other.    In  so 
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niaeliincs  at  a  voltage  equal  to  twice  the  voltage  of  one  ma- 
chine, while  the  neutral  need  be  only  large  enough  to  take 
care  of  the  unbalancing.  Such  an  installation  when  applied 
to  a  well-balanced  120  volt  incandescent  lighting  load,  com- 
bines a  saving  in  copper  as  a  result  of  transmitting  at  the 
higher  pressure  of  240  volts,  together  with  the  advantage  of  a 
120  volt  installation  for  supplying  the  lights.  It  also  possesses 
the  advantages  of  a  240  volt  system  for  power  purposes,  the 
motors  being  connected  across  the  outside  lines. 

The  three  wire  generator  is  designed  to  accomplish  the  same 
results  as  the  Edison  three  wire  system.  It  is  more  efficient 
and  not  nearly  so  cumbersome,  as  only  one  generator  is  re- 
quired instead  of  two  generators  of  half  the  capacity. 

The  three  wire  generator  consists  of  a  direct  current  genera- 
tor of  the  standard  type,  but  provided  with  slip  rings  to  which 
are  attached  taps  from  the  armature  winding  as  in  a  rotary 
converter.     A  transformer  known  as  the  ' '  balancing  trans- 

*  Paper  read  at  the  Annual  Convention  of  the  Canadian  Electrical  Assivia- 
tion.  ^lontreal,  .September  11,  1907. 
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dividing,  the  ampere  turns  in  one  half  of  the  transformer,  due 
to  the  direct  current,  exactly  balance  the  ampere  turns  in  the 
other  half,  thus  the  magnetic  flux  in  the  balancing  transformer 
remains  constant  regardless  of  the  amount  of  direct  current 
flowing.  From  the  above,  it  is  evident  that  the  requirement 
for  a  balancing  transformer  is,  that  it  shall  have  sufficient  cur- 
rent carrying  capacity  to  carry  the  unbalanced  current  and  a 
sufficient  number  of  turns  and  core  area  to  generate  a  counter 

E 

electro-motive  force,  the  effect  value  of  which  is    —  where 

V  2 

"  E  "  is  the  normal  direct  current  voltage  between  brushes. 

A  core  type  of  transformer  is  admirably  suited  to  such  ser- 
vice, and  the  coils  on  either  side  of  the  neutral  tap  are  com- 
prised of  sections  staggered  from  one  leg  of  the  core  to  the 
other,  in  order  to  reduce  the  magnetic  leakage  to  a  minimum. 

Probably  the  most  efficient  three  wire  outfits  consist  of  a 
generator  as  described  above  but  provided  with  a  two  phase 
combination  of  balancing  transformers,  as  shown  in  Figure  2. 
The  centre  taps  are  tied  together  and  the  neutral  wire  joined 
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to  the  point  of  connection.  Two  pairs  of  slip  rings  are  used, 
connected  to  taps  in  the  armature  winding  situated  90  elec- 
trical degrees  apart.  Such  a  combination  of  two  transform- 
ers results  in  a  more  even  current  distribution  in  the  armature 
than  can  be  secured  by  the  use  of  a  single  transformer. 

The  cost  of  the  balancing  transformer  is  a  very  small  part 
of  the  total  cost  of  the  apparatus,  and  depends  of  course  upon 
the  amount  of  unbalancing  to  be  allowed.  Ordinarily  an  allow- 
ance for  about  25  per  cent,  unbalancing  is  sufficient.  A  con- 
crete case  will  serve  best  to  illustrate  the  size  of  transformer 
required.  Suppose  we  wish  to  design  a  two  phase  combination 
of  balancing  transformers  for  a  100  kw.  250  volt  machine  to 
take  care  of  25  per  cent,  unbalancing.  The  amount  of  current 
taken  by  two  transformers  is  that  corresponding  to  25  kw.  or 
100  amp.  and  for  one  transformer  50  amp.  As  the  current 
divides  on  entering  the  centre  tap  of  the  transformer,  the  cop- 
per sections  need  be  made  orilv  invr^  nnnnfrh  to  enrrv  25  nmp. 


The  two  wire  generator,  with  rotating  d.  c.  balancers,  as  a 
competitor  of  the  three  wire  generator,  possesses  a  great  many 
good  points,  but  the  cheapness,  simplicity  and  compactness  of 
the  three  wire  generator  are  points  not  to  be  overlooked  in  de- 
ciding on  a  three  wire  system. 


MUNICIPAL  MISMANAGEMENT. 

Toronto,  Sept.  5th,  1907. 
Editor  Canadian  Electrical  News: 

Dear  Sir, — While  the  subject  of  municipal  ownership  is  so 
much  in  evidence  at  the  present  time,  it  might  be  interesting  to 
the  electrical  fraternity  to  hear  something  of  the  methods 
adopted  by  some  municipalities. 

In  a  recent  edition  of  The  Electrical  News  a  very  nice 
article  was  published  illustrating  and  describing  the  electric 
plant  in  the  town  of  East  Toronto,  but  little  did  the  readers 
of  the  article  know  of  the  howling  farce  which  is  being  enacted 
in  the  municipal  government  of  this  plant.  It  is  needless  to 
y:-y  tl:"t  if  if  r.-frr^  np?^;"' '-"(I  hv  n  py'r:^*-"  CT->TTTnv  it  would  be 
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The  number  of  turns  and  core  area  must  be  such  as  to  give  a 
250 

counter  e.m.f.  of    — .    The  volt  ampere  capacity  must  there- 
250       V  2 

fore  be  ■ —  x  25.    As  a  balancing  transformer  has  but  one 
V  2 

winding,  whereas  an  ordinary  transformer  has  both  a  primary 
and  a  secondary,  the  above  value  must  be  divided  by  two  to 

250 

get  a  basis  of  comparison  with  a  standard  transformer  — 

V  2 

25  X  %  =:  2.2  kw.  Eoughly  speaking,  therefore,  the  trans- 
former should  be  about  the  size  of  a  2.2  kw.  lighting  trans- 
former. 

The  generator,  if  shunt  wound,  differs  from  standard  genera- 
tors only  by  the  addition  of  the  slip  rings,  while  if  compound 
wound,  the  alternate  poles  are  connected  so  that  half  the  poles 
receive  their  series  excitation  from  each  of  the  main  leads.  In 
this  way  the  corresponding  characteristics  are  still  maintained 
even  if  one  side  of  the  system  is  completely  unloaded. 

Three  wire  generators  can  be  operated  in  multiple  with  one 
another,  or  in  multiple  with  two  wive  generators,  and  it  is  often 
convenient  to  operate  a  120  volt  machine  in  multiple  across  one 
side  of  240  volt  three  wire  system,  to  maintain  a  better  balance, 
in  case  that  side  is  unloaded. 
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a  tit  target  at  which  to  shoot  the  arrows  of  public  criticism. 
If  the  municipal  ownership  of  other  electric  plants  throughout 
the  country  is  going  to  be  controlled  or  mismanaged  as  it  is  in 
East  Toronto  village,  I  hope  for  the  sake  of  my  fellow-rate- 
payers that  the  private  companies  will  be  allowed  to  retain 
possession,  even  if  customers  have  to  pay  a  few  cents  per  year 
more. 

The  ratepayers  of  East  Toronto  were  asked  to  vote  a  large 
sum  of  money  for  the  new  electric  plant,  buncoed  into  believ- 
ing that  they  would  get  an  improved  service.-  Imagine  for 
one  moment  an  electric  service  which  has  the  power  on  mostly 
during  the  day  time  for  pumping  water,  and  at  6  p.m.  every 
night  just  as  the  people  are  sitting  down  to  their  evening  meal, 
the  plant  is  shut  down.  It  is  again  started  up  somewhere  be- 
tween 7  and  8  p.m.,  and  is  then  shut  ^.own  at  12.30  p.m.  It  is 
never  on  again  from  that  again  until  9  a.m.  or  after,  so  that 
in  the  dark  winter  mornings  candles,  lamps  or  gas  have  to  be 
used,  and  during  the  night  anything  that  can  be  found  in  the 
form  of  illumination  has  to  answer  the  purpose.  Letters,  com- 
plaints or  petitions  are  of  no  avail,  and  the  Town  Council  of 
this  place  absolutely  disregard  the  many  Qomplaints  and  ap- 
peals for  a  proper  service.  Enquire  of  any  of  the  citizens  of 
East  Toronto  or  Balmy  Beach  district  who  use  electric  light 
and  see  whether  this  is  not  correct. 

Hoping  you  will  publish  this  in  your  next  edition. 

Yours  very  truly. 

East  Toronto  Taxpayer. 
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Trials  of  tl^e  Opera^ting  Man* 

By  M.  a.  Sammett. 


Tho  flifBcultics  in  operating  alternating  current  aystems  may 
lie  sub-divided  into  two  main  groups: 

(1)  Difficulties  beyond  control. 

(2)  Controllable  difBculties. 

Under  the  difficulties  beyond  control  are  to  be  included  those 
met  with  every  summer.  Lightning  still  engages  the  attention 
of  the  best  men  of  the  engineering  profession.  Various  types 
of  arresters  were  developed,  all  more  or  less  effective  in  lessen- 
ing the  disastrous  results  of  lightning,  yet  none  providing  per- 
fect protection.  Numerous  methods  to  protect  the  transmis- 
sion line  were  introduced  with  a  certain  degree  of  success,  but 
the  annual  visitor  still  does  its  work  of  destruction. 

We  shall  not  enter  into  the  discussion  of  the  existing  pro- 
tective apparatus.  The  subject  has  for  some  years  past  been 
most  prominent  in  convention  discussions. 

The  subject  matter  that  will  be  considered  is  that  of  troubles 
that  are  controllable;  trials  that  may  be  overcome  by  the  oper- 
ating man,  provided  he  were  given  a  plant  of  a  certain  amount 
of  flexibility,  and  that  he  wore  provided  with  information  which 
naturally  belongs  to  him. 


\ 
1 

— 

3 

t 

/ 

1/ 

 1 



— 

.4a 

■-1 

...  ^ 

4/A 

1  1 

i 



.  -/4,?OA 

1  ' 

— 

 1 

fifij 

-2q 

t.  F 

W% 

a 

-1- 

\ 

v'/r. 

1  \. 

! 

/a 

)  / 

^£  z. 

<f 

</r\ 

— 

'r.r 

/ 

0 

0 

0 

0 

0 

-0 

6 

0. 

Fig.  I. 


Taking  up  the  various  items,  we  will  consider  first  the  ques- 
tions of  liberality  in  the  design  of  the  plant.  By  liberality 
I  do  not  mean  the  use  of  apparatus  in  capacities  much  in 
excess  of  the  requirements.  There  is  no  necessity  of  installing 
units  which  will  carry  continuously  50  per  cent,  overload  at 
moderate  temperatures.  This  would  mean  a  much  larger  in- 
stallation and  naturally  a  more  expensive  one.  What  is  essen- 
tial is  that  the  apparatus  .should  be  capable,  under  emergency 
conditions,  to  carry  25  per  cent,  or  50  per  cent,  overload  for 
a  specified  interval.  Higher  temperatures  will  be  allowed 
under  these  unusual  conditions  as  long  as  the  temperatures  are 
not  detrimental  to  the  life  of  the  machine. 

Second  in  importance,  under  emergency  conditions,  will  come 
regulation.  What  could  be  suffered  under  emergency  condi- 
tions may  not  be  tolerated  under  normally  operating  condi- 
tions, yet  provision  .should  be  made  for  the  service  to  1h>  main- 
tained with  a  fair  degree  of  voltage  regulation. 

Bearing  these  in  mind,  the  design  of  tTie  power  house,  sub- 
stations and  the  transmission  circuits  must  be  such  as  to  pro- 
vide for  the  temporary  disability  of  a  part  of  the  plant  and 

*  Paper  read  at  tlio  Annual  Convention  oC  the  Canadian  Electrical  AsKwia- 
lion,  Montreal,  September  n-i,;,  1907. 


be  in  a  position,  at  the  same  time,  to  handle  the  load  without 
•,iny  serious  interruption. 

Under  the  present  conditions  of  increase  of  raw  material, 
and  consequently  of  the  finished  product,  the  problem  of  maxi- 
nuini  permissible  units  to  be  most  advantageous  under  given 
conditiors  of  operation  is  becoming  prominent  in  power  house 
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economy.  This  will  naturally  result  in  adopting  units  of 
larger  capacity  and  will  involve  almost  invariably  transform- 
ing and  regulating  apparatus  of  artificial  cooling.  All  these 
will  tend  to  complicate  matters  for  the  operating  man.^  The 
auxiliaries  used  in  artificial  cooling  may  at  times  become  in- 
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operative,  and  then  it  is  for  the  operating  engineer  to  be  equal 
to  the  occasion  and  display  his  knowledge  of  the  plant  en- 
trusted to  him,  executing  his  work  with  a  degree  of  certainty 
and  a  full  knowledge  of  existing  conditions. 

The  operating  man  should  know  the  behavior  of  his  ma- 
chines. With  this  information  the  operating  engineer  can 
handle  his  plant  in  an  intelligent  manner,  and  in  emergency 
eases  will  'be  able  to  plan  his  work,  being  fully  aware  of  the 
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ti.ne  at  his  disposal  for  safe  operation  of  the  machines  under 
overload  conditions,  or  under  conditions  of  no  artificial  cooling. 

It  is  evident  that  machines  rated  at  a  given  capacity  when 
operated  under  overload  conditions  will  have  a  higher  tempera- 
ture. It  takes  a  certain  length  of  time  before  the  dangerous 
temperature  is  reached,  and  it  is  essential  that  the  curve  of 
temperatures  at  overloads  be  known  and  should  be  used  as  a 
gauge  when  emergency  cases  arise. 

In  modern  plants  of  liberal  design  where  provision  of  con- 
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tinuity  of  service  is  given  due  consideration,  at  least  two  lines 
should  be  constructed,  and  the  design  of  these  circuits  should 
be  such  as  to  enable  the  carrying  of  the  entire  load  on  one  cir- 
cuit. The  operating  man,  in  such  a  case,  will  be  confronted 
with  the  difficulty  of  low  voltages  on  the  receiving  end.  The 
increased  load  transmitted  over  one  circuit  would  result  in  an 
increased  drop  in  transmission.  The  provision  made  in  the 
design  of  the  line  would  only  partially  help  matters,  and  to 
improve  the  receiving  voltage  it  is  necessary  to  increase  the 
voltage  of  the  generator.  How  far  would  it  be  permissible  to 
increase  this  voltage?  Eeference  to  curve  5  will  show  that  the 
increased  voltage  means  increased  iron  loss  in  the  armature 
laminations,  consequently  higher  temperatures.  It  would  also 
mean  a  larger  field  current,  tending  to  increase  the  tempera- 
ture of  the  apparatus  still  further.  A  higher  impressed  voltage 
on  the  step-up  transformers  will  mean  also  a  greater  iron  loss, 
resulting  in  higher  temperatures. 

Is  it  safe  to  increase  the  voltage  of  the  machine  by  10  per 
cent,  or  15  per  cent,  to  compensate  for  increased  drop  in  the 
line?  The  answer  to  this  question  may  be  given  only  after  the 
study  of  each  particular  machine.  In  the  case  under  considera- 
tion we  find  from  the  core  loss  curve.  Fig.  5,  that  an  increase 
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of  10  per  cent,  in  voltage  of  the  generator  is  equivalent  to  an 
increased  loss  of  18  kw.  This  increased  loss  is  so  much  heat 
added  to  the  body  of  the  armature  and  the  corresponding  in- 
crease of  temperature  resulting  from  that  will  be  approxi- 
mately 5,  1-2  degrees  G.,  giving  a  maximum  temperature  of 
41  1-2  degrees  C.  No  difficulty  should  be  anticipated  from  the 
above  increase  in  voltage  on  the  ground  of  increased  potential 
between  turns  and  layers  of  winding,  or  from  increased  strain 
to  ground.  The  increase  is  too  small,  and  the  factor  of  safety 
is  large  enough  so  that  no  trouble  need  be  expected  from  that 
source. 

At  the  present  state  of  progress  in  the  electrical  art,  no  diffi- 
culty is  expected  from  running  generators  in  parallel.  With 
the  refined  methods  of  synchronizing,  whether  turbine  or  engine 
driven,  generators  will  give  no  trouble.  Engine  builders  have 
overcome  the  old  time  difficulty  encountered  with  engine  driven 
generators.  The  maximum  fluctuations  from  absolute  uniform 
rotation  is  kept  within  2  1-2  electrical  degrees,  and  this  prob- 
lem has  been  solved. 

With  proper  adjustment  of  field  current  the  generators  will 
divide  the  load  proportionally.  In  this  respect  they  are  more 
under  the  control  of  the  operating  engineer  than  some  of  the 
less  complicated  apparatus,  such  as  transformers.  Over  and 
under  excitation  of  generators  will  cause  a  flow  of  circulating 
currents  between  the  generators.  The  adjustment  of  the  field 
currents  will  eliminate  these  idle  currents.    In  this  respect  the 
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use  of  power  factor  meters  on  each  machine  is  of  consiflerable 
assistancr. 

Tn  order  that  transformers  may  divide  the  load  equally,  or 
in  proportion  to  their  capacities,  it  is  necessary  that  their 
primary  and  secondary  voltages  be  the  same,  also  that  they 
have  the  same  impedance. 

Manv  a  station  man  has  a  talc  of  woe  as  a  result  of  indis- 
criininate  use  of  transformers,  and  strange  to  say,  sometimes 
using  transformers  of  same  make  and  type,  but  built  at  differ- 
ent times  by  the  same  manufacturer,  guaranteed  for  success- 
ful parallel  operation  with  transformers  previously  supplied. 

To  guard  against  unequal  loading  of  transformers,  the  char- 
acteristics determining  the  division  of  load  must  be  known. 
It  is  not  necessary  to  have  indicating  ammeters  showing  the 
current  on  each  transformer,  as  this  would  complicate  the 
.switchboard.  It  is  advisable,  however,  to  verify  at  the  outset 
the  division  of  load  under  actual  conditions  of  operation,  and 
the  results,  if  satisfactory,  will  remain  unaltered. 

In  more  than  one  instance  .was  it  the  experience  of  the  writer 
to  find  that  transformer!),  though  of  supposedly  same  charac- 
teristics, would  not  operate  properly,  and  in  one  case,  when  a 
hank   of   transformers   was   connected   in   service   during  the 
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pressure  of  a  heavy  Christmas  load,  the  bank  burned  out  in  a 
few  days  after  installation,  due  to  overload.  Time  could  not 
be  spared  to  test  the  transformers  for  impedance.  They  were 
connected  in  parallel  on  high  and  low  tension  windings  on  the 
strength  of  the  manufacturer's  guarantee.  A  test  made  sub- 
sequently of  two  spare  transformers  supplied  on  the  same 
order  as  those  that  burned  out,  revealed  the  fact  that  the  new 
transformers  had  an  impedance  of  3.58  per  cent.,  while  the  old 
transformers  had  4.4  per  cent.,  and  consequently  the  new  bank 
carried  an  overload  of  19.0  per  cent. 

With  the  transformers  the  question  of  proper  parallel  oper- 
ation must  be  verified,  and  if  they  will  not  divide  the  load  pro- 
portionally to  their  capacities,  corrective  reactances  must  be 
added  to  the  transformers  to  equalize  them  in  this  particular 
respect. 

Of  the  various  types  of  transformers  the  natural  draught 
transformer  is  obsolete  in  this  country,  whether  in  large  or 
small  sizes.  The  smaller  sizes  are  almost  altogether  of  the  oil 
insulated  type,  while  in  the  larger  sizes  they  are  provided  with 
forced  ventilation,  such  as  air  blast  or  oil-insulated  water- 
cooled.  Let  us  consider  the  two  types,  air  blast  and  oil- 
insulated  water-cooled  transformers,  as  to  the  difficulty  in  con- 
nection with  their  operation. 

Air  blast  transformers  are  open  to  criticism  on  account  of 
the  ease  with  which  they  accumulate  dust.    Tliis  is  objection- 


able, e-specially  so  in  transformers  of  moderate  voltages,  be- 
tween 1. 1,000  and  22,000  volts.  In  this  type  of  transformers 
it  is  frequently  found  that  the  temperature  of  the  upper  por- 
tion of  the  coil.q  is  much  in  excess, of  the  average  winding  tem- 
perature. 

Whenever  transformer  coils  are  connected  on  top,  the  air 
passages  are  frequently  blocked,  and  the  temperatures  reach 
a  dangerous  point,  at  which  it  will  be  unsafe  to  continue  opera- 
tion.    To  the  above   mentioned   objections   must  Jbe  added 
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another,  that  of  the  danger  of  using  compressed  air  for  blow- 
ing out  the  dust.  Unless  the  air  is  perfectly  free  from  mois 
ture,  the  use  of  it  may  result  in'  the  damage  of  the  insulation 
and  cause  a  burn-out.  If  extreme  precaution  is  not  exercised 
disastrous  results  will  follow.     To  all  these  trials  must  be 
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aililed  another,  that  of  the  ease  with  which  the  flames  are  car- 
ried from  one  transformer  to  the  other  through  the  air  cham- 
ber. 

With  the  oil-insulated  water-cooled  transformer,  many  of  the 
above  enumerated  defects  will  be  overcome.  With  oil-insulated 
transformers  a  smaller  amount  of  insulation  wrapping  the  coils 
is  necessary,  hence  the  uniform  ducts  of  larger  magnitude  are 
possible.  The  temperature  of  the  coils  with  such  construction 
of  ample  oil  circulation  will  be  more  uniform. 

The  principal  argument  in  favor  of  oil-insulated  water- 
cooled  transformers  is  their  ability  to  withstand  excessive  over- 
loads, and  their  immunity  from  breaking  down  at  temperatures 
even  as  high  as  200  degrees  C.    This  dangeroos  temperature 
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was  reached  under  abnormal  conditions  of  phase  transforma- 
tion. One  transformer  was  operating  at  about  72  degrees  C, 
while  the  other  ran  at  a  temperature  of  209  degrees  C.  Eoom 
temperature  42  degrees  C.  The  difficulty  was  discovered 
when  an  inspection  of  the  transformer  installation  was  made. 
A  thermometer  of  150  degrees  C.  range  was  lowered  into  the 
oilj  and'  when  removed^  to  take  the  reading  the  mercury  was  up 
to  the  end  of  the  scale,  and  the  mercury  bulb  had  broken.  A 
larger  range  theremometer  registered  200  degrees  C.  When 
brought  into  the  testing  department  the  transformer  was  given 
an  insulation  test  of  10,000  volts  from  primary  to  secondary 
and  ground,  also  from  secondary  to  ground  of  5,000  volts, 
which  it  stood  successfully. 


Fig.  10, 

Double  voltage  was  applied  across  transformer  terminals, 
and  the  insulation  stood  the  test. 

The  rating  of  the  above  mentioned  transformer  is  24  kw.60 
oyele-2,000-500  volts. 

A  great  advantage  of  the  oil-insulated  transformer  is  the 
higher  effectiveness  of  insulation  to  resist  induced  high  volt- 
ages, either  through  switching  or  through  lightning  disturb- 
ances. The  fear  of  oil  in  the  transformer  as  a  fire  risk  is  a 
matter  of  the  past.  Instances  of  stations  destroyed  by  fire 
when  oil-insulated  apparatus  such  as  transformers  and  regula- 
tors were  the  only  machines  saved,  show  the  fallacy  of  the  op- 
ponents of  oil-insulated  apparatus.  Oil  will  extinguish  the  arc 
resulting  from  a  short  circuit  in  the  transformer,  and  prevent 
the  burning  of  the  insulating  fabrics,  thus  doing  away  with 
the  smoke  filling  the  station,  as  is  always  the  case  with  air 
blast  apparatus.  The  temperature  of  the  oil-insulated  ap- 
paratus is  more  uniform  throughout  than  those  of  the  air  blast 
type. 

As  to  the  oil  syphoning  through  the  leads  and  case  joints, 


Fig.  II. 

there  is  no  reason  why,  with  the  proper  construction  and  neces- 
sary precautions,  the  oil  syphoning  and  leaks  should  not  be 
done  away  with. 

While  it  has  many  advantages  the  oil-insulated  water-cooled 
transformer  has  two  main  draw-backs:  — 

1.  Possibility  of  water  getting  at  the  winding. 

2.  Breaking  up  of  the  oil,  forming  a  thick  non-conducting 
mass. 

A  defective  water  coil  or  a  coil  allowed  to  have  the  water 
when  the  transformer  is  not  in  use  during  winter  months  will 
damage  the  transformer. 


A  water  coil  capable  of  withstanding  200  pounds  hydro- 
static pressure  and  proper  connection  of  the  coil  to  outside  pip- 
ping will  guard  against  the  former  difficulty,  while  care  exer- 
cised to  remove  the  water  from  the  coils  by  a,n  air  pump  or  by 
filling  it  with  oil  under  pressure  will  guard  against  trials  of 
water  freezing  in  the  pipes. 

The  breaking  up  of  the  oil  takes  place  only  at  high  tempera- 
tures, and  if  transformer  temperatures  are  kept  low  no  difficulty 
should  be  anticipated.  A  sample  of  oil  subjected  to  a  tem- 
perature of  90  degrees  C.  formed  a  heavy  deposit  in  two  weeks. 
Further ,  tests  &ould  not  be  continued  due  to  lack  of  time,  but 
it  is  safe  to  conclude,  however,  that  it  is  not  advisable  to  allow 
transformers  to  reach  a  temperature  in  excess  of  70  degrees 
C. 
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It  happens  sometimes  that  through  no  explainable  reason 
the  temperatures  of  transformers  begin  to  rise.  The  cause  may 
be  due  to  either  the  iron  aging,  which  would  result  in  a  higher 
iron  loss,  or  to  breaking  up  of  the  oil,  or  again  to  clogging  of 
the  water  cooling  coils.  In  me  instance  where  water  was  car- 
ried to  the  brass  cooling  coils  through  an  iron  pipe  the  asidu- 
lated  water  passing  through  the  iron  pipe-  attacked  the  iron 
and  then  going  through  the  brass  tubes  deposited  the  iron  in 


£s  {e>fr£  riip^  T^^/ify/^afTAfe^s 
N\Nsm/sN\  MWVWV\ 


SSO/.- 


Fig.  13. 

the  form  of  a  sediment  which  reduced  the  coil  opening  to  one- 
third  its  normal  side,  hence  the  consequent  rise  in  temperature. 

Transmission  Line.- — The  connecting  link  between  the  gen- 
erating and  distributing  ends  is  the  transmission  circuit.  The 
trials  here  are  caused  by  the  insulators.  Insulators  should  re- 
ceive as  much  consideration  as  the  power  house  and  sub-station 
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machiuery.  They  must  have  a  liberal  margin  of  safety.  They 
must  possesg  the  requisite  mechanical  as  well  as  electrical 
strength.  While  the  dielectric  strength  is  of  great  importance 
in  selecting  a  suitable  insulator,  the  surface  leakage  of  the 
insulator  should  be  such  as  to  have,  under  conditions  of  rain- 
storm, a  factor  of  safety  of  three  times  normal  voltage  for 
moderate  voltage  transmission.  For  voltages  of  60,000  volts 
and  above,  this  requirement  will  have  to  be  modified  and  a 
smaller  factor  of  safety  will  have  to  be  adopted,  since  the 
insulator  will  otherwise  prove  too  costly  on  account  of  size. 
In  selecting  the  kind  of  insulator  attention  tnust  be  paid  to 


use,  of  step-down  transformers  for  both  lighting  and  power 
service. 

Transformers  of  2,200  volts  in  sizes  below  50  kw.  of  pole  sua- 
pension  type  are  a  very  simple  apparatus.  They  are  self-con- 
tained and  require  no  attention.  If  installed  in  sizes  of  ample" 
capacity  to  handle  the  load  there  ia  no  need  of  giving  it  any 
further  thought.  The  experience  of  small  plants  will  corrobor- 
ate these  conclusions.  But  as  the  plant  reaches  considerable 
magnitude  and  the  variety  of  types  of  transformers  multiply, 
the  difficulties  begin  to  increase. 

What  are  the  trials  in  this  connection? 

They  may  be  classified  as  follows: — 

1.  Unequal  division  of  load  on  parallel  operation. 

2.  Unequal  division  of  load  on  three  phase  delta  connec- 
tions. 

3.  Phase  transformation. 

The  chief  requirement  of  transformers  operating  with  proper 
division  of  load  is  the  equality  of  impedance  volts.  In  other 
words,  given  two  transforn^iers,  either  of  same  or  different 


local  conditions.  The  peculiarities  of  the  country  the  line 
passed  must  be  taken  into  consideration  and  proper  allowance 
made  for  local  atmospheric  and  climatic  conditions,  for  the 
effect  of  close-by  chemical  works,  railway  lines,  with  the  un- 
avoidable fumes,  smoke,  etc. 

Rigid  requirements  of  an  insulator  possessing  a  factor  of 
safety  of  four  times  for  arcing  over  under  a  breakdown  dry  test 
will  justify  the  expenditure  for  a  more  costly  inhulator  by 
minimizing  breakdowns  and  insuring  reliability  and  continuity 
of  service. 

Distributing  Circuits. — The  distributing  circuits  in  Canada 
are  almost  invariably  of  2,200  volts  alternating  current.  The 
economy  of  distribution  at  the  above  mentioned  voltage  and 
the  severity  of  the  Canadian  winter  compel  the  use  of  over- 
head distributing  circuits.    This  system  requires  the  extensive 


Fig.  15. 

capacities  but  of  same  inductive  drop  at  a  given  current,  the 
transformers  will  divide  the  load  proportionally  to  their  capaci- 
ties. Actual  test  figures  should  be  accessible  and  the  record  of 
each  transformer  should  contain  this  information. 

Manufacturers  from  time  to  time  improve  their  designs.  As 
a  result  the  impedance  voltage  may  be  diminished,  while  the 
type  will  still  remain  the  same.  Under  parallel  operation  this 
may  result  in  the  better  transformer  burning  out  by  overload. 
It  is  well  to  make  it  a  rule  not  to  operate  small  transformers 
in  parallel.  The  practice  will  prove  beneficial  from  considera- 
tions of  efficiency  economy,  as  well  as  many  trials  attending 
parallel  operation. 

Single  phase  transformers  when  connected  on  polyphase  cir- 
cuits for  the  supply  of  polyphase  currents  must  possess  the 
same  characteristics  with  regard  to  division  of  load  as  one 
phase  transformers  connected  in  multiple  on  single  phase  cir- 
cuits. That  is,  three  transformers  connected  for  three  phase 
delta  to  three  phase  delta  must  have  their  impedances  the 
same,  otherwise  while  the  load  on  the  group  of  transformers  is 
balanced,  each  transformer  will  carry  a  load  inversely  pro- 
portional to  its  impedance  volts,  and  the  better  transformer 
as  to  impedance  will  be  forced  to  take  a  larger  portion  of  the 
load  and  may  carry  a  considerable  overload.  Figures  8  and  9 
will  give  a  relative  idea  as  to  the  inequality  of  the  load  on  each 
transformer.  In  many  instances  transformers  failed  under 
overload  conditions,  yet  records  of  connected  load  and  actual 
ampere  readings  would  leail  one  to  believe  that  the  transformer 
operated  under  normal  conditions.    To  determine  the  load  of 
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each  transformer,  ampere  readings  must  be  taken  on  each 
transformer  proper. 

Phase  Transformation. — Phase  transformation,  such  as 
three  phase  to  two  phase,  or  visa  versa,  are  more  easily  accomp- 
lished with  shell  type  transformers  than  with  core  type  trans- 
formers. Inasmuch,  however,  as  for  small  units  the  core  type 
transformer  has  become  universal  for  distribution  work,  we 
will  analyze  this  latter  type.  It  is  generally  understood  that 
in  phase  transformation  the  three  phase  circuit  requires  the 
50  per  cent,  of  one  transformer  to  be  connected  to  the  86  per 
cent,  of  the  other  transformer.  While  it  holds  good  with  shell 
type  transformers,  it  will  not  apply  to  core  type  transformers 
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uUless  special  provision  is  made  for  the  inter-linkage  of  coils 
of  both  primary  and  secondary  winding.  In  the  early  days  of 
the  core  type  transformer  development,  the  advocate  of  shell 
type  transformers  maintained  that  a  core  type  would  not 
operate  on  a  three  wire  system.  The  table  below  will  show 
some  results  when  interlinkage  of  coils  is  not  resorted  to. 
Test  op  7  1-2  kw.  60  Cycle  Core  Type  Transformer,  100-200 
Volts.  Three  Wire  Secondary  Without  Inter- 
connected Coils. 

Side  A.       Side  B. 


Load   0  0 

Volts   104  104 

Load   27  amps.    27  amps. 

Volts   102.5  102.5 

Load   27  0 

Volts   87  125 

Load   54  54 

Volts   100.5  100.05 

Load   54  0 

Volts  ...    63  150 

Load   0  54 

Volts  ...    149  63 


This  difficulty  was  soon  overcome  by  sub-dividing  the  second- 
ary coils  in  two  sections  and  interconnecting  the  sections  as 
shown  in  sketch. 

In  phase  transformation  the  same  difficulty  was  encountered 
and  the  same  remedy  effected  the  change  desired. 

It  may  be  said  that  in  small  sizes  of  50  kw.  and  under  the 
shell  type  has  proven  a  failure  and  that  the  core  type  is  the 
recognized  standard  for  both  lighting  and  motor  service. 

The  construction  of  the  core  type  transformer  at  once  sug- 
gests the  ease  of  insulating  the  high  from  the  low  tension 
coils.  In  addition  to  that,  whenever  minimum  material  for  a 
given  capacity  is  not  the  -  principal  object,  the  coils  can  be 
wound  on  a  perfectly  circular  form,  thus  avoiding  corners  and 


insuring  freedom  from  short  circuiting  the  winding  on  account 
of  the  bends.  While  grounding  of  neutral  points  of  low  ten- 
sion transformer  winding  is  eifective  in  keeping  the  high  ten- 
sion out  of  the  customer's  premises,  the  possibility  of  the  break- 
down should  be  guarded  against  by  selecting  transformers 
possessing  the  necessary  requisites  as  to  construction  features 
of  the  type  and  design. 

A  careful  analysis  will  result  in  operating  companies  select- 
ing transformers  which  while  of  higher  initial  cost,  will  prove 
a  better  investment. 

Often  with  the  increased  load,  especially  when  the  motor  load 
predominates,  it  is  difficult  to  maintain  fair  voltage  regulation. 
Some  stations  run  separate  circuits  for  the  lighting  load,  thus 
separating  the  lighting  from  the  power  circuits.  Good  regula- 
tion will  be  obtained  from  the  use  of  automatic  feeder  regu- 
lators, as  will  be  seen  from  the  two  charts,  Figs.  14  and  15, 
given  herewith. 

We  will  take  up  as  the  last  point  the  question  of  aging. 
Aging  of  iron  laminations  has  all  these  years  been  carefully 
studied  by  manufacturing  companies,  and  at  the  present  time 
the  "eternal  vigilance"  has  not  ceased.  .  Unless  carefully 
guarded  against  inadequate  iron,  grievous  results  will  follow. 
Poor  iron  affects  the  efficiency  of  the  apparatus;  it  also  influ- 
ences the  temperature  of  the  machine.  Sometimes  the  defect 
may  not  be  evident  at  the  outset,  but  will  develop  with  time, 
and  the  aged  iron,  resulting  in  increased  hysteresis  loss,  may 
cause  the  heating  up  of  the  iron  to  a  dangerous  temperature. 

To  keep  track  of  the  change  in  the  iron  it  is  well,  when- 
ever circumstances  permit,  that  tests  be  made  to  verify  the 
condition. 

The  aging  of  iron  in  many  instances  will  explain  abnormal 
rises  of  temperature  with  practically  the  same  load.  With 
artificial  cooling  the  difficulty  is  easily  overcome  by  increased 
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Fig.  17. 

ventilation.  It  is  well,  however,  to  have  full  information  with 
regard  to  the  apparatus  in  use. 

The  phenomena  of  aging  applies  to  all  electrical  apparatus 
and  affects  largely  the  central  station  companies  on  account 
of  the  extensive  use  of  transformers.  Inasmuch  as  aging  in- 
creases with  higher  operating  temperatures,  it  is  preferable  to 
purchase  apparatus  that  will  give  the  lowest  temperatures. 

To  sum  up  then: — 

Plants  should  be  laid  out  with  liberal  provision  for  emer- 
gencies. 

-  The  performance  of  the  apparatus  under  normal  as  well  as 
emergency  conditions  should  be  thoroughly  understood. 

Small  service  transformers  should  be  of  the  core  type. 

To  insure  proper  parallel  operation  of  transformers,  records 
of  transformers '  impedance  voltage  should  be  kept. 
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THE  ELECTRICAL  EXHIBITION  AT  MONTREAL 


The  first  Annual  Show  under  the  management  of 
the  Canadian  Electrical  Exhibition  Company,  Limit- 
ed, which  was  held  in  the  Drill  Hall,  Montreal,  from 
September  2nd  to  14th,  was  a  success  in  every  way, 
and  the  management  is  to  be  congratulated  on  the 
masterly  manner  in  which  it  was  organized  and  con- 
ducted to  this  end.  Mr.  R.  S.  Kelsch,  first  vice-presi- 
dent and  managing  director,  was  untiring  in  his 
efforts  to  improve  where  improvement  could  be  made, 
and  to  advise  where  advice  was  required,  but  so  thor- 
ough was  his  organization  of  the  great  event  that  after 
the  opening  day  it  wont  forward  to  success  with  a 


gr()teH(|ue  antics  of  the  dance  of  drills,  transforming 
him.self  at  times  into  a  representation  of  his  Satanic 
Majesty  with  striking  effect.  While  gazing  on  this 
uncanny  creature  the  snggestion  of  the  supernatural 
was  strengthened  by  the  moaning  shriek  of  a  siren, 
which  combination  bespeaks  the  hideous  play  of  one 
of  Dante's  lost  spirits;  the  DeForrest  system  of  wire- 
less telegraphy,  operating  under  20,000  volts,  and 
sounding  like  the  rattle  of  Mauser  rifles  in  desperate 
combat ;  the  crackling  and  hiss  of  the  60,000  volts 
static  sign;  the  whir  of  turbine  pumps,  the  throb  of 
gasoline  engines,  the  hum  of  motors,  the  buzz  of  fans, 


Canadian  Electrical  Exhibition— Exhibit  of  the  Canadian  General  Electric  Company. 


swing,  and  little  or  no  trouble  at  all  was  experienced 
by  the  management. 

The  Drill  Hall  was  very  effectively  decorated  with 
white  and  electric  blue  bunting,  caught  with  flag  clus- 
ters and  banners,  whilst  the  stalls  were  rcsplendant 
in  well-blended  colors.  The  centre  of  the  hall  was 
occupied  by  a  magnificent  illuminated  fountain,  nest- 
ling in  foliage,  and  the  incessant  play  of  the  many- 
colored  waters  contributed  greatly  to  the  general 
effect.  lender  the  brilliancy  of  the  illuminations  the 
hall  presented  a  very  striking  iiicture.  The  wireless 
telegraph  system  as  applied  by  Marconi  attracted 
the  visitor,  and  messages  went  hurling  through  thin 
air  to  the  opposite  end  of  the  building.  The  wiiM-d 
and  wonderful  dancing  skeleton,  installed  by  tlie 
Reynolds  Dull  Flasher  Company,  held  one  bound  in 
amazement  as  he,  of  gigantic  statue,  performed  the 


and  the  splash  of  waters  all  blended  with  the  music 
of  the  orchestra  in  one  grand  harmony  of  the  mys- 
terious, the  marvellous  and  the  magnificent. 

The  Show  was  officially  opened  on  Thursday,  Sep- 
tember oth.  by  Hon.  Lomer  Gouin,  Premier  and  At- 
torney-General of  Quebec,  who  was  escorted  by  Messrs. 
W.  ]\reLea  AValbank,  president  of  the  Exhibition 
Company;  R.  S.  Kelsch,  vice-president  and  managing 
director:  J.  AV.  I'ilcher.  secretary-treasurer:  H.  D. 
Bayiie  and  J.  A.  Milne,  directors.  In  a  short  speech 
the  Premier  declared  the  Exhibition  open.  He  con- 
fessed himself  surprised  beyond  expression  at  the 
remarkable  strides  that  have  been  made  in  the  de- 
velopment of  electricity.  H  was  exceedingly  pleased, 
h.'  said,  at  tlie  evidence  that  Canada  is  well  to  the 
front  in  the  matters  connected  with  electrical  develop- 
ment, and  ho  hoped  that  the  Exhibition  would  be  such 
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a  success  that  the  promoters  would  not  only  be  suffi- 
ciently well  pleased  with  this  year's  work,  but  would 
feel  that  they  could  make  it  a  yearly  event. 

It  was  uncertain  whether  the  Exhihition  should 
become  an  annual  event,  but  results  were  so  satisfac- 
tory that  in  all  probability  it  will  be  held  annually. 
The  exhibitors  almost  unanimously  expressed  great 
satisfaction  with  the  manner  in  which  the  Exhibition 
was  conducted,  and  too  much  credit  cannot  be  given 
the  management  for  their  efforts. 

CANADIAN  GENEEAL  ELECTEIC  COMPANY. 

Probably  the  most  popular  exhibit  at  the  Show  was  that  of 
the  iCanadian  General  Electric  Company,  Limited,  largely  owing 
to  the  fact  that  in  their  modern  kitchen  viands  were  given 
away  and  coffee  served,  all  cooked  by  electricity.  Every  cook- 
ing device  needed  in  a  household  was  ably  demonstrated  by  a 
corps  of  enthusiastic  young  ladies,  who  dispensed  coffee  with 
their   descriptions   of   electric   ovens,   chaffing   dishes,  frying 


The  whole  was  lighted  by  groups  of  high  efficiency  incan- 
descent lamps,  including  the  well-known  G.  E.  M.  lamp  of 
dift'erent  sizes,  and  the  new  Tungsten  lamp,  giving  a  most 
brilliant  light  on  a  small  consumption  of  cuirent.  The  most 
attractive  lamp  was  the  German  Nernst,  emitting  a  beautiful 
white  light  and  fixed  in  most  artistic  holders.  Above  were 
hung  the  new  C.  G.  E.  flaming  ares,  burning  700  hours  with 
one  trimming. 

On  another  aisle  was  the  overflow  exhibit,  comprising  a  full 
line  of  type  H  transformers,  from  600  watts  to  50  kw.,  and 
a  mammoth  200  kw.  for  central  station  work.  Here  a  1,000 
pound  electric  hoist  for  warehouses  attracted  much  attention, 
lifting  a  steam  pump,  of  which  there  were  several  shown,  made 
by  the  Canada  Foundry  Company,  Limited,  as  well  as  a  com- 
plete line  of  Buda  jacks  and  track  drills. 

ALLIS-CHALMEES-BULLOCK. 
In  contrast  to  many  of  the  other  exhibits,  that  of  Allis- 
Chalmers-Bullock,  Limited,  Montreal,  was  intended  more  for 
the  engineer  and  student.    The  company  showed  a  belted  alter- 
nator with  a  direct  connected  exciter  in  operation,  two  alterna- 
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■pans,  disc  heaters,  cereal  boilers,  corn  poppers,  sad  irons,  water 
heaters,  curling  iron  heaters,  etc. 

Next  to  the  kitchen  was  seen  a  sewing  machine  driven  by  an 
electric  motor,  which  may  be  attached  to  any  house  circuit. 
Portable  electric  drills  for  alternating  current  and  a  special 
fan  for  forcing  a  fine  spray  of  water  to  humidify  the  atmos- 
phere were  among  the  novelties. 

Tables  were  covered  with  samples  of  electric  devices  of  all 
kinds ;  one  table  contained  a  large  piece  of  crude  rubber,  which 
was  used  to  insulate  the  many-colored  finished  cords  and  wires 
shown  in  profuse  variety;  another  contained  incandescent 
lamps  in  all  stages  of  manufacture  from  the  glass  bulb  and 
cellulose  filament  to  the  finished  lamp. 

Electric  meters  of  many  kinds  were  shown,  all  connected 
so  as  to  show  their  actual  working,  one  of  which  made  a  record 
on  paper  of  the  actual  current  used  every  minute  of  the  day, 
and  another  in  which  it  was  necessary  to  deposit  a  ten  cent 
piece  before  you  could  obtain  an  equivalent  amount  of  cur- 
cent.  At  the  further  end  was  seen  a  train  of  seven  direct 
current  motors  being  operated  from  the  alternating  current 
circuit  through  the  medium  of  a  mercury  arc  rectifier.  Distri- 
buted through  the  exhibit  were  a  number  of  handsome  stands, 
each  containing  three  are  lamps  of  new  and  artistic  designs. 


tors  built  for  driving  by  waterwheel,  one  unwound  and  the 
other  partly  wound,  to  show  the  method  of  fastening  the  field 
poles  and  windings;  an  engine  type  direct  current  generator, 
which  can  also  be  used  as  an  alternating  current  generator; 
a  number  of  polyphase  induction  motors  and  single  phase  self- 
starting  motors,  lighting  transformers  and  other  apparatus 
made  at  their  factory  in  Montreal.  On  a  small  scale  they  re- 
produced the  electric  pump  which  has  been  in  operation  for 
the  past  couple  of  years  on  McTavish  street.  The  capacity  is 
only  360,000  gallons  daily,  as  compared  with  5,000,000  gallons 
daily  by  the  city  pump,  but  the  unit  showed  clearly  the  method 
of  operation. 

The  electric  fountain,  with  the  multi-colored  rays,  elecited 
a  universal  chorus  of  admiration.  "The  man  behind  the  gun" 
in  this  case  was  an  AUs-Chalmers-Bullock  5  horse-power  induc- 
tion motor  driving  a  small  Worthington 
made  by  the  John  McDougall  Caledonian 
pany.  Limited. 

The  ' '  process  of  manufacture ' '  is  always  interesting,  but 
especially  in  the  case  of  an  article  so  commonly  used  as  an 
electric  motor.  Eealizing  this,  Allis-Chaliners-Bulloek,  Limited, 
brought  a  number  of  girls  from  their  factory,  and  showed  a 
regular  winding  department,  where  induction  motors  were  built 
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up  from  tlie  point  where  (lie  wire  is  covered  until  they  are 
ready  to  operate.  This  was  not  only  one  of  the  most  interest- 
ing features  of  the  Exhibition,  but  was  also  instructive  to 
many  of  the  visitors.  They  also  showed  a  series  of  framed 
photos  on  a  swinging  rack  illustrating  the  different  products 
of  their  allied  company  in  Milwaukee,  and  samples  of  the 
blading  used  in  all  Allis-Chalmers  Company  steam  turbines. 
Both  exhibits  attracted  a  great  deal  of  attention. 

THE  SUNBEAM  AND  HOLOPIIANE  COMPANIES. 
The  improvement  in  incandescent  electric  lamps  and  glass 
reflectors  has  never  been  more  strikingly  brought  before  the 
public  than  at  the  exhibit  of  the  Sunbeam  Lamp  Company  and 
the  Holophane  Company.  The  exhibit  was  made  through  the 
engineering  department  of  the  National  Electric  Lamp  Asso- 
ciation, and  on  account  of  the  brilliant  display  attracted  much 
attention. 

Among  the  newer  types  of  lamps  shown  were  the  Tungsten 
street  series  lamps.  These  were  hung  from  a  large  arched 
framework  and  were  of  the  40  candle  power  5  1-2  ampere  type, 
operated  nine  in  series  on  a  110  volt  circuit.    The  lamps  have 


case  f;ontrii;iing  a  iiiiinf)er  of  J  :i  luin  unin.it  iire  l.'inips.  These 
varied  in  candle  power  from  1-2  to  8  candles,  and  in  voltage 
from  1.4  to  20  volts. 

In  the  rear  of  the  exhibit  a  specially  constructed  demon- 
strating room  showed  the  increase  of  illumination  produced 
by  the  use  of  Holophane  globes  and  reflectors  of  various  types. 

The  booth  waa  in  charge  of  Mr.  W.  M.  Skiff,  of  the  engineer- 
ing department.  Among  the  numerous  representatives  present 
were:  Mr.  B.  T.  Tremain,  of  the  National  Association;  Mr. 
S.  E.  Doane,  chief  engineer  of  the  Association ;  Mr.  E.  Irving, 
manager  of  the  Sunbeam  Lamp  Company  of  Canada,  Limited, 
and  Mr.  V.  R.  Lansingh,  of  the  Holophane  Company. 

THE  CANADIAN  WESTINGHOUSE  COMPANY. 
Of  some  of  the  large  machinery  seen  at  the  Exhibition,  the 
Westinghouse  Company  had  in  its  booth  a  1,.500  horse-power 
600  volt  direct  current  railway  tfpe  generator,  built  by  them 
for  the  Montreal  Street  Railway,  to  be  installed  in  their  new 
power  house  at  Hoehelaga.  This  machine  stands  over  15  feet 
high. 

A  2,500  kw.  46,000  volt  transformer,  mounted  on  a  large 
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a  life  of  1,000  hours  and  consume  less  than  one-half  the  amount 
of  energy  consumed  by  old  style  carbon  filament  lamps.  This 
saving  was  neatly  demonstrated  on  a  test  board  at  the  rear  of 
the  exhibit.  A  large  electrolier  surmounted  the  corner  posts, 
and  on  a  framework  running  between  the  posts  were  shown 
the  latest  forms  of  Tantalum  lamps  in  round  bulbs,  known  as 
Tantalum  Meridian  No.  1  and  2.  These  were  of  the  20  candle 
power  40  watt  and  40  candle  power  80  watt  sizes,  with  frosted 
tips  and  with  the  Holophane  reflectors,  making  units  of  pleas- 
ing appearance.  Twenty  and  40  candle  power  regular  Tan- 
talum lamps  were  also  on  exhibition  in  various  forms  of  Holo- 
phane glassware.  On  each  of  the  corner  posts  were  four  80 
candle  power  100  watt  Tungsten  lamps,  equipped  with  con- 
centrating Holophane  reflectors. 

Suspended  in  the  centre  of  the  booth  were  several  Holo- 
phane reflecting  arcs  or  clusters,  with  20  candle  power  Tan- 
talum and  20  candle  power  and  40  candle  power  Metallized 
filament  lamps.  Ilolophone  reflectors,  globes,  etc.,  were  also 
shown  on  tables,  provided  with  lamp  sockets. 

The  attention  of  many  visitors  was  attracted  to  a  large  wall 


base,  was  also  one  of  the  prominent  features  of  this  exhibit. 
This  transformer  was  built  on  contract  by  the  company  for 
the  Provincial  Light,  Heat  &  Power  Company,  and  is  one  of 
five  transformers  of  the  same  size  to  be  used  on  their  power 
development  at  Soulanges  Canal. 

Perhaps  the  most  interesting  feature  of  the  exhibit  was  a 
so-called  static  sign,  which  was  operated  at  a  potential  of 
60,000  volts  and  illumined  in  lightning-like  flashes  the  word 
' '  Westinghouse. ' '  The  illumination  by  this  sign  was  enhanced 
by  a  black  curtain-like  structure  which  surrounded  the  sign. 

Among  the  smaller  items  of  this  exhibit  was  a  variable  speed 
alternating  current  motor  of  15  horse-power,  complete  with  its 
reversing  controller,  which  motor  was  operating  continuously 
throughout  the  performance.  A  line  of  various  sizes  of  induc- 
tion motors,  ranging  from  5  to  50  horse-power,  was  shown, 
which  was  likewise  the  case  with  a  line  of  commercial  lightning 
transformers  up  to  50  kw.  Another  piece  of  moving  machin- 
ery representing  a  miniature  power  station  was  the  operation 
of  a  small  generator  driven  by  a  motor,  with  a  small  switch- 
board, and  all  the  necessary  instruments  mounted  thereon. 
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One  of  the  first  things  that  impressed  the  visitor  upon  enter- 
ing the  Exhibition  was  the  brilliant  light  that  radiated 
throughout  the  whole  building,  which  was  supplied  by  Nernst 
lamps,  manufactured  by  the  Canadian  Westinghouse  Company, 
Limited,.  Hamilton,  Ont.  The  light  was  brilliant,  without 
flicker,  perfectly  steady  and  of  daylight  quality.  Nernst 
lamps  are  made  in  different  sizes,  from  50  candle  power  up 
to  500  candle  power.  There  are  three  different  types — indoor, 
dustproof,  and  outdoor,  which  meets  all  conditions  of  artificial 
light. 

An  important  feature,  of  the  Canadian  Westinghouse  Com- 
pany 's  exhibit  was  the  demonstration  of  the  company 's  unit 
switch  system  of  multiple  control.  Generally  speaking,  this 
apparatus  is  not  new  to  electric  railway  offlcials,  but  is  espe- 
cially interesting  at  this  time  owing  to  the  tendency  which 
now  exists  among  these  officials  to  handle  their  rush  hour  and 
holiday  business  in  trails  of  two  or  more  motor  cars  instead 
of  putting  on  additional  single  cars,  as  has  been  the  practice 
heretofore.  With  this  system  the  heavy  currents  are  handled 
entirely  underneath  the  car,'  and  therefore  only  a  fourteen  volt 


THE  DANCING  SKELETON. 

The  Dancing  Skeleton,  installed  by  the  Reynolds  Dull  Flasher 
Company,  of  Chicago,  was  the  great  drawing  card  of  the  Show, 
and  proved  to  be  a  constant  source  of  wonder  and  amusement 
to  old  and  young.  It  was  operated  by  Mr.  Dull,  general  man- 
ager of  the  company. 

The  device  that  operated  this  dancing  skeleton  is  known  as 
a  flasher.  Flashers  are  designated  by  some  particular  term  of 
expressing  their  class,  but  as  this  machine  is  the  first  of  its 
kind  that  has  ever  been  built,  its  class  has  yet  to  be  given  a 
name.  It  can  be  likened  to  an  immense  music  box,  electric 
switches,  of  which  there  were  twenty-four  in  number,  taking  the 
place  of  the  little  tongues  that  produce  the  sound.  The  skele- 
ton itself  is  divided  into  twenty-four  circuits  or  clusters  of 
lamps,  each  cluster  representing  some  portion  of  the  body,  and 
these  clusters  are  thrown  on  and  off  as  may  be  required  to  pro- 
duce the  image  desired.  When  one  set  of  switches  is  thrown 
on  to  show  a  certain  position  of  the  figure,  the  other  cluster  is 
working  alternately  with  one  lot  of  switches,  producing  an- 
other jjosition,  which  has  the  appearance  of  the  image  quickly 
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circuit  is  required  upon  the  platforms,  which- permit  of  the 
use  of  a  small  controller  5  inches  by  7  inches  by  7  inches. 

THE  BELL  TELEPHONE  COMPANY. 

The  Bell  Telephone  Company  had  a  complete  system  in 
operation  in  the  building.  The  switchboard  which  was  in- 
stalled is  the  one  generally  used  in  the  Bell  system  and  had 
a  capacity  of  forty  local  stations  and  ten  trunk  lines.  When 
a  call  is  made  the  number  of  'phone  calling  is  flashed  before 
the  operator  at  the  central  station,  who  signals  exchange  ask- 
ing for  desired  number.  When  the  connection-  is  made  by 
exchange  the  caller  is  immediately  switched  on  by  central. 

The  advantages  of  this  local  switchboard  in  office  and  manu- 
facturing buildings  are  quite  clear,  one  -being  that  communica- 
tion may  be  carried  on  throughout  the  building  on  local  lines 
without  interfering  with  trunk  lines,  which  might  in  some 
cases  hinder  important  incoming  business.  Again,  the  respon- 
sibility of  all  messages  is  centered  on  the  operator  in  charge, 
providing  against  irresponsible  employes  answering  important 
messages.  A  siicciiil  fc:itni-o  of  their  exhibit  was  the  new  eon- 
denser  set,  whicli  hi  i.inos  on  the  lino  with  the  initial  set.  This 
is  very  servicable  to  physicians  and  those  expecting  night  calls. 


changing  from  one  position  to  another,  which  is  true  in  one 
sense  of  the  term  and  untrue  in  another.  The  object  actually 
does  change,  but  there  is  nothing  moving  about  the  construc- 
tion of  the  object  itself.  The  motions  are  made  so  rapidly  that 
he  appears  to  move,  which  is  nothing  more  or  less  than  a 
peculiar  illusion  somewhat  on  the  principle  of  a  moving  picture 
machine.  The  flasher  itself  consists  of  an  immense  revolving 
cylinder,  13  feet  in  circumference,  and  driven  by  a  small  1-20 
horse-power  motor.  It-  makes  about  one  revolution  per  minute. 
Attached  to  a  side  frame  supporting  this  cylinder  are  twenty- 
two  switches,  arranged  in  two  gangs  for  manipvilating  the 
various  clusters  of  lights  forming  the  different  parts  of  his 
body  for  the  different  positions.  On  the  face  of  the  cylinder 
are  small  brass  projections  ranging  from  1-2  to  6  feet  long, 
which  raise  and  lower  the  switches  for  any  length  of  time 
according  to  the  length  of  the  brass  projection.  To  produce 
the  figure  in  one  position  it  may  be  necessary  to  raise  ten 
switches  simultaneously.  To  produce  another  figure  it  may  be 
necessary  to  raise  six  switches. 

When  one  of  these  small  switches  is  raised,  that  projeetlon 
of  the  body  is  lighted  for  a  certain  length  of  time  according 
to  the  length  of  the  projection  on  the  face  of  the  eyli'ider, 
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atid  when  thrsp  projcrt.iona  are  thrown  ofT  that  portion  of  his 
body  bpcomns  dark  and  other  portions  are  lighted  in  their 
place.  This  is  wlint  jjivcs  the  appearance  of  the  dancing 
skeleton. 

THK  PACKAHl)  Kr>ECTRTC  COMPANY. 

The  exhibit  of  the  Packard  Electric  Company  occupied  one 
of  the  large  spaces  on  the  central  aisle  and  consisted  of  their 
well-known  lines  of  type  "G"  recording  wattmeters,  trans- 
formers, incandescent  lamps  and  induction  motors.  They  had 
on  exhibit  one  of  100  S-horse-povver  induction  motors  or- 
dered by  the  Dominion  Government  for  operating  the  lock 
gate  mechanisms  on  the  Welland  Canal.  They  also  exhibited 
a  Jandus  series  A.  C.  system  in  operation,  and  the  brightness 
and  steady  burning  of  these  arc  lamps  made  an  attractive 
display,  as  well  as  being  interesting  to  all  central  station  men. 
The  Gyrofan  also  attracted  considerable  attention. 

The  Packard  Electric  Company  are  also  Canadian  represen- 
tatives of  the  (Jrocker-Wheeler  Company  and  the  .American  In- 
strument Coniiiauv,  and  in  their  exhibit  was  a  full  line  of 


pxhibit,  and  no  booth  in  the  Kxhibition  attracted  more  praise 
and  attention. 

On  interviewing  Mr.  Alvan  Woolf,  the  managing  director, 
he  informed  us  that  it  has  been  a  matter  of  many  years'  study 
and  experience  to  cater  for  the  wholesale  trade  in  high  grad<s 
arc  electric  supplies.  All  their  goods  are  of  European  manu 
facture.  From  England  they  import  high  grade  incandescent 
lamps,  amongst  which  were  shown  their  Wytelite,  Weelite  and 
Giantlite  series.  These  on  account  of  their  faultless  and 
scientific  construction  are  claimed  to  give  50  per  cent,  more 
illuminating  power  than  the  ordinary  lamps  consuming  the 
same  candle  power,  besides  being  guaranteed  for  1,000  hours. 
The  "Linolite"  method  of  illuminating  show  cases,  store  win- 
dows and  pictures  was  fully  illustrated,  and  it  is  not  surprising 
that  the  quantity  sold  in  Canada  is  increasing  every  month. 

To  describe  the  variety  of  electroliers  displayed  would  require 
an  artist's  pen.  Bronzes  and  terra  cotta  ware  from  Paris  in 
all  the  latest  and  most  artistic  styles;  bisque  figures  in  Louis 
XrV.  and  XVI.  style  with  gilt  filligree  work,  while  the  cele- 
brated "Amphora"  porcelain  and  Vienna  hand-finished  and 
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American  instruments — volt  and  ammeters  of  the  portable  and 
switchboard  types.  They  had  a  65  kw.  Crocker-Wheeler  gen- 
erator in  operation,  besides  an  18  inch  ventilating  fan  outfit, 
and  showed  other  well-known  lines  of  the  Crocker-Wheeler 
Company's  manufacture,  such  as  crane  motors  and  small  direct 
current  motors. 

Altogether  the  exhibit  of  the  Packard  Company  was  one  of 
the  most  attractive  in  the  hall  and  was  visited  by  a  large  num- 
ber of  the  electrical  fraternity. 

Mr.  George  C.  Rough  was  in  charge  of  the  exhibit  and  was 
ably  assisted  by  Messrs.  R.  A.  Stinson,  F.  John  Bell  and  J.  E. 
Ryan,  of  the  Packard  Electric  Company's  staff,  and  also  by 
Mr.  C.  L.  Eshelman,  of  the  Jandus  Electric  Company,  Cleve- 
land, and  Mr.  Frances  DeGress,  of  the  Crocker-Wheeler  Com- 
pany, New  York. 

THE  MmLAND  ELECTRIC  COiyiPANY. 

Synonymous  with  Midland  Electric  Company  arc  "Art, 
Grnde  and  Endurance,"  and  in  reviewing  the  exhibit  of  this 
eompany  we  can  well  endorse  the  merits  claimed  by  them.  The 
public  in  general  experienced  a  real  treat  in  inspecting  this 


hammered  brass  portables  with  cut  and  art  domes  from  Venice 
and  hanging  Oriental  lamps  from  Turkey  gave  one  the  im- 
pression of  being  transporteu  to  an  eastern  fairy  palace. 

The  Midland  Electric  Company  are  one  of  the  largest  im- 
porters of  glass  electric  shades  in  Canada  and  control  the  out- 
put of  three  Bohemian  factories. 

THE  R.  E.  T.  PRINGLE  COMPANY,  LIMITED. 
The  exhibit  of  the  R.  E.  T.  Pringle  Company,  Limited, 
was  second  to  none,  and  visitors  were  amazed  by  the  immensity 
of  the  lines  handled  by  them.  One  practically  found  almost 
everything  in  the  electrical  line.  The  display  of  sockets, 
rosettes  and  receptacles,  all  of  their  manufacture,  was  indeed 
creditable,  while  the  following  firms  were  fully  represented  in 
their  space: — The  Faries  Manufacturing  Company.  Decatur, 
HI.,  fixtures,  etc.;  The  Lemanquais  Electric  Manufacturing 
Company,  Belle  Mead.  X.J.,  sectional  panel  boxes;  Proctor 
Raymond  Manufacturing  Company,  Detroit.  Mich.,  electric 
bells;  Standard  Appliance  Company,  Chicago,  soldering  ma- 
terial; Adams  Baguall  Electric  Company,  Cleveland.  Ohio,  arc 
lam{>s;    Beck  Flaming  Lamp  Company,  fluuiiug  arc  lamps; 
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I'ranc'is  Koil  &  Son,  piisli  buttons  and  li'ttcr  lioxrs;  I'roinethpus 
KIcctric  Company,  New  York,  cooking  apparatus;  Moloney 
i;it'ctric  Company,  SI:.  Louis,  Mo.,  transformers;  Electric  (Soods 
Manufacturing  Company,  telephones. 

The  working  exhibit  of  the  Xiiiean  Klectric  Heating  Com- 
pany,  of  Chieago,  was  personally  conducted  by  tlieir  jjresident, 
Mr.  F.  .T.  Holmes,  who  demonstrated  a  line  of  soldering  and 
branding  irons,  and  the  exhibit  of  the  D.  &  W.  fuse  Company, 
Providence,  R.I.,  was  in  charge  of  their  special  agent,  Mr.  J'\ 
B.  Killion. 

'Harvey  Hubbell,  Inc.,  of  Bridgeport,  Conn.,  had  a  working 
exhibit  of  pull  sockets  and  other  specialties  in  tliis  {)articular 
line. 

The  "Ever  Ready"  electric  novelties  anil  flashlights,  made 
by  the  American  Electrical  , Novelty  &  Manufacturing  (Com- 
pany of  New  York,  were  also  interesting.  This  exhibit  was 
under  the  special  care  of  Mr.  R.  T.  Smith. 

The  exhibit  was  in  charge  of  Mr.  Irving  Smith,  the  com- 
pany's sales  manager,  who  was  assisted  by  Mr.  P.  M.  Walker 
and  Mr.  D.  W.  Massie,  and  several  young  ladies. 


arlt^<.  .\mong  some  of  the  goo'ls  shown  were  the  Connecticut 
telephones,  which  attracted  considerable  attention^  being  one 
of  the  finest  lines  of  telephones  in  the  market  to-day. 

American  electric  heating  apparalns  was  also  given  consider- 
able attention,  great  interest  being  shown  in  the  line  by  the 
general  public. 

P.  C.  &  W.  annunciators  were  also  given  good  space,  as  well 
as  American  transforiiiers,  for  which  this  firm  are  Canadian 
agents. 

Other  goods  handled  and  rlisplayed  were  the  Lima  high  and 
low  tension  insulators,  Brookfield  glass  insulators,  alphadnct, 
Chase-Shawmut  fuses  and  cutouts,  Johns  Manville  railway  .sup- 
plies, Sta-Rite  spark  plugs,  Forman  type  H.  spark  coils,  Trum- 
bull switches  and  switch  boxes,  also  the  .lustly  celebrated  San- 
ganco  recording  meters,  tyjie  E.,  which  is  a  new  mercury  type 
and  is  proving  its  superiority  over  many  other  meters  in  the 
market. 

EUGENE  F.  PHILLIPS  ELECTRICAL  WORKS. 
In  the  exhibit  of  the  Eugene  F.  Phillips  Electrical  Works, 
Limited,  was  shown  almost  entirely  a  full  line  of  samples  of 


C.\NA;ji.\N  Electrical  Exhibmion  —  lxh.bit  of  Joh.n  Fokma.n. 


THE  BENJAMIN  ELECTRIC  COMPANY. 
The  Benjamin  Electric  Manufacturing  Company,  of  Toronto, 
had  a  unique  display  of  their  wireless  clusters  and  other  light- 
ing specialties.  Special  fixtures  shown  were  their  arc-burst 
and  the  Ilolophone  arc.  These  fixtures  afford  the  same  effi- 
ciency as  an  arc  lamp  with  a  twenty-four  per  cent,  saving  in 
current,  and  are  being  installed  with  great  success  in  place 
of  the  same.  The  wireless  cluster  is  a  very  unique  device,  tak- 
ing the  place  of  the  old  style  box  and  socket  fixture,  requiring 
oidy  the  two  circuit  wires  to  light  from  two  to  seven  lights,  and 
giving  a  greater  eflSciency  and  being  much  more  simple  and 
durable.  This  exhibit  was  of  especial  interest  to  architects, 
electrical  engineers,  central  station  managers  and  the  contract- 
ing trade  generally. 

JOHN  FORMAN. 
The  booth  of  John  Forman  was  very  handsomely  decorated 
and  was  in  charge  of  Mr.  D.  C.  Meloon,  who  was  ably  assisted 
by  Messrs.  E.  A.  Seath,  G.  D.  Leacock  and  R.  Mace,  representa- 
tives of  the  firm.  The  merits  of  all  the  goods  handled  and 
dlaplkyed  by  this  house  were  very  ably  described  by  the  attend- 


the  different  wires  and  cables  manufactured  by  them.  They 
do  a  large  trade  in  bare  copper  wire  and  cables  of  all  kinds, 
for  transmission  purposes,  also  insulated  cables  for  feeders 
for  electric  light  and  street  railway  work,  and  a  general  line 
of  weatherproof,  slow  burning  weatherproof  and  the  smaller 
wires.  The  exhibit  of  trolley  wire  seemed  to  attract  a  great 
ileal  of  attention,  as  it  was  put  up  exactly  as  it  is  sent  out  by 
them.  Also  the  exhibit  of  square  and  rectangular  magnet 
wires,  especially  the  asbestos  magnet  wires,  attracted  general 
notice,  and  several  wire  manufacturers  from  the  United  States 
who  were  present  at  the  Show  stated  that  it  was  the  finest 
asbestos  wire  Ihej'  bad  ever  seen. 

This  company  was  incorporated  in  18S9.  anil  up  to  1899 
used  about  16,000  .square  feet  of  floor  space.  They  then  in- 
creased this  and  in  1904  built  their  present  factory.  They 
have  just  completed  a  new  addition  to  their  factory,  which  now 
gives  them  floor  space  of  80,000  square  feet.  They  have  now 
a  thoroughly  up-to-date  mill,  equipped  with  the  best  wire 
drawing,  braiding,  cabling  and  winding  machines  that  it  is 
possible  to  secure.    They  intend  going  into  telephone  work,  and 
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aro  DOW  iii.st.:iliing  a  iiiiicbino  for  the  purpose  of  manufactur- 
ing lead  cncasoil  telephone  cables. 

J.  A.  DAWSON  &  COMPANY. 

.1.  A.  Dawson  &  Company,  electrical  and  street  railway  sup- 
plies, 148  Mc-Gill  street,  Montreal,  had  one  of  the  most  taste- 
fully decorated  booths  in  the  Show.  Their  exhibit  contained 
a  complete  and  varied  line  of  electrical  goods,  required  not 
only  by  central  station  managers  and  contractors,  but  also 
by  the  manufacturers  and  general  public. 

Amongst  the  numerous  lines  handled  and  shown  by  them 
were  the  Duncan  line  of  specialties,  including  sockets,  rosettes 
and  lamp  guards;  the  Keough  cord  grip,  a  device  for  use  with 
show  window  and  reinforced  cord,  permitting  use  of  1-8  inch 
socket  with  largest  size  of  cord;  the  two  ball  adjuster,  a  per- 
fected device  for  placing  the  light  just  where  it  is  desired;  the 
Couch  &  Secley  telephones  for  exchanges,  private  line,  rual  and 
intercommunicating;  the  D.  &  T.  guy  anchors;  Macallen  ovcr- 
liead  and  line  material,  Sterling  varnishes,  and  Phone  Eze  tele- 
phone brackets.  Another  line  which  this  firm  handle  is  the 
Pacific  electrical  smoothing  irons.  This  iron  is  now  in  use  in 
several  of  the  largest  laundries,  etc.,  in  Canada,  and  has  given 
exceptionally  good  service,  the  construction  being  such  as  to 
give  a  maximum  of  heat  and  very  small  current  consumption. 

Messrs.  Dawson  &  Company  also  showed  an  exceptionally 
complete  line  of  street  railway  material,  including  plug  and 
soldered  types  of  rail  bonds,  field  and  armature  coils,  control- 
lers, brush  holders,  etc.  Amongst  this  line  special  mention 
should  be  made  of  the  Crouse-Hinds  ' '  Imperial ' '  arc  and  in- 
candescent headlights.  The  exhibit  of  this  line  attracted  much 
favorable  attention.  The  Bliss  "Projectile"  brand  of  gears 
and  pinions  also  attracted  considerable  attention,  as  did  also 
the  new  patented  brush  holders  which  the  firm  had  on  view. 

The  Consolidated  Car  Heating  Company's  heaters,  for  which 
,1.  A.  Dawson  &  Company  are  Canadian  agents,  were  also  dis- 
played to  advantage. 

Mr.  J.  A.  Dawson  was  ably  assisted  by  Messrs.  W.  A.  Lewis, 
.John  J.  Warren  and  J.  L.  Allan.  Mr.  Keyes,  of  the  Consoli- 
dated Car  Heating  Company,  Mr.  Mack,  of  the  Crouse-Hinds 
Company,  and  Mr.  Prouty,  of  the  Macallen  Company,  were 
also  in  attendance  during  the  Exhibition,  explaining  to  all 
those  interested  the  special  features  of  their  particular  lines 
of  supplies. 

True  to  the  established  custom  of  the  hou.se,  Messrs.  Dawson 
&  Company  took  special  pains  to  afford  their  customers  and 
the  public  generally  every  possible  attention  during  the  Exhi- 
bition. 

MUNDERLOH  &  COMPANY. 

Mundcrloh  &  Company  occupied  the  booth  to  the  extreme 
right  of  the  entrance.  The  first  impression  when  one  came  to 
their  booth  was  that  of  a  mass  of  lights  and  colors  and 
dazzling  beauties  of  design.  Beginning  with  the  largest  lights 
of  the  exhibit,  the  arcs,  and  coming  down  to  the  light  that 
gives  only  a  candle  power  or  two,  the  display  oiTered  a  most 
interesting  sight  for  the  man  who  either  came  to  buy  or  just 
as  a  sightseer.  In  all  there  were  between  180  and  200  lights 
in  operation  every  evening.  Bronze  figures  were  shown  in 
great  array,  with  various  means  of  distributing  the  light.  Some 
of  these  were  arranged  with  frosted  lights,  and  some  giving 
only  a  dim  but  artistic  reflected  glimmer.  Dome  lamps  for  the 
table,  decoratetl  in  antique  designs  and  j)attcrns,  made  very 
beautiful  effects.  Some  of  these  are  designs  are  brought  about 
by  modern  processes  in  the  manufacture  of  the  glass,  which  arc 
both  unique  and  attractive. 

Other  noticeable  features  of  the  Mumlirlnli  exhibit  were 
heating  irons  for  household,  travelling  ami  laundry  use.  The 
enormous  voltmeter  in  operation  recorded  the  voltage  coming 
into  the  building.  This  instrument  was  a  face-simile  of  Mun- 
derloh's  line  of  portable  instruments  and  received  much  atten- 
tion from  central  station  men.  They  also  displayed  a  large 
cluster  of  their  "Radium"  incandescent  lamps  at  the  back, 
"  TIelio-Munder"  arc  lamps,  multiple  and  in  series,  as  well  as 
their  new  very  popular  flaming  arc  lamps  for  street  lighting 
in  front  of  stores.  Attention  was  calleil  to  their  new  "blun- 
der"' socket,  which  appeals  to  every  electrician.  This  socket 
involves  features  strongly  nnnorsed  by  tlu>  iimlerwriters. 

Their  exhibit  of  telephones,  cutouts  and  wiring  supplies  was 
also  most  eomi>lete. 


THE  LOCKK  JN»Si;iiATOK  CO.MPANY. 
The  Locke  Insulator  Manufacturing  Company  .showi-d  a 
representative  line  of  "Victor"  insulator.i,  bu.shings,  pins,  etc., 
including  one  of  their  new  100,000  volt  inaulatora,  a  contract 
for  1.10  miles  of  which  has  just  been  placed  with  that  company 
for  the  lines  of  the  Stanislaus  Klectrie  Power  Company,  Cali- 
fornia. This  insulator  is  described  elsewhere  in  this  issue,  and 
will  bo  of  much  interest  to  Canadian  engineers,  since  such  a 
radical  increase  in  transmission  voltage  shoulil  have  a  great  in- 
fluence in  the  development  of  Canada's  unharnesscfl  water 
power.  The  company  was  represented  by  Mr.  John  S.  Lapp, 
secretary-treasurer,  and  Mr.  Walter  T.  Goddard,  electrical  en- 
gineer. 


MONTREAL  CORRESPONDENCE. 

The  principal  electrical  contractors  all  report  that  they  are 
rushed  with  work.  .\  good  deal  of  this,  however,  is  due  to  the 
usual  faculty  Montrealers  have  of  letting  things  lie  till  the 
last  minute.  However,  there  is  considerable  new  work,  ami 
trade  can  be  calle.l  good,  although  money  is  tight  and  eolJec- 
tions  poor. 

Wonders  have  not  yet  ceased!  We  have  lately  noticed  in  the 
daily  press  an  advertisement  of  the  Canadian  Fire  Underwriters ' 
Association  of  Montreal  asking  for  an  electrical  inspector. 
They  are  evidently  about  to  move,  although  it  has  taken  seven 
years  to  get  this  far.  It  is  more  than  probable  that  the  com- 
mission who  reported  on  the  state  of  the  wiring  in  the  streets 
of  Montreal  was  the  last  straw.'  It  may  not  be  generally  known 
that  there  is  no  official  in  Montreal  representing  the  Under- 
writers in  the  manner  that  Mr.  Strickland  does  in  Toronto. 

The  Westmount  Company  have  found  that  the  generator 
which  they  originally  intended  to  take  the  day  load  is  now 
too  small,  and  they  are  exchanging  it  for  a  larger  one.  They 
report  good  business  and  the  plant  seems  to  be  holding  its  own, 
although  as  yet  it  is  too  early  to  pronounce  on  it  financially! 
It  was  thought  at  one  time  that  Westmount  being  primarily  a 
residential  suburb,  their  day  load  would  be  nil,  but.  it  seems 
they  have  secured  the  contract  for  the  current  required  on  a 
100  h.p.  motor  used  for  pumping  purposes,  as  well  as  some 
other  motors,  which  makes  the  day  load  considerably  better 
than  was  at  first  expected.  Criticisms  have  been  made  on  the 
■  garbage  destructor  by  outsiders,  but  we  are  credibly  informed 
that  the  destructor  is  doing  e.\cellent  work;  and,  moreover, 
did  it  not  do  so,  it  must  not  be  forgotten  that  Westmount 
must  dispose  of  its  garbage  by  incineration. 

Canadian  electricians,  and  especially  the  Montreal  local  fra- 
ternity, have  reason  to  thank  Alderman  Sadler  for  his  warm 
interest  in  them  and  in  electrical  matters  generally.  Alderman 
Sadler  has  held  his  seat  for  many  a  term  and  has  always  been 
interested  in  electrical  matters,  .seen  fair  play,  and  worked  with 
us  generally  to  further  electrical  things  to  the  utmost  of  his 
j>ower.    Would  that  we  had  more  civic  oflicials  like  him! 

The  daily  press,  in  an  intem  inspired  by  the  Electrical 
Workers'  Union,  states  that  there  has  been  a  big  falling  off 
in  employment  in  Eastern  Canada  during  the  last  few  months 
and  that  there  are  two  men  for  every  job  offered  in  their  line. 
So  far  Montreal  is  concerned,  both  at  the  time  this  was 
printed,  previous  to  it,  an<l  now,  many  of  the  reliable  contrac- 
tors cannot  get  half  enough  wiremen,  in  fact  several  elwtrical ' 
firms  have  letters  from  other  towns  asking  for  wiremen  to  be 
shipped  out  to  them.  The  trouble  is  here  that  the  local  union 
men  are  not  any  more  satisfactory,  if  as  much  so,  as  the  non- 
union W(ukers.  Not  that  they  are  any  of  them  idlers,  but  they 
are  not  competent  to  do  the  work,  and  in  both  classes  nine 
men  ont  of  ten  have  a  woefully  inefficient  kit  of  tools.  In 
some  of  the  large  Ignited  States  cities  quite  a  number  of  such 
men  would  not  be  admitted  to  a  union.  It  is  a-lmitted  that 
competent  wiremen  in  Montreal  arc  slightly  underpaid,  but 
this  is  owing  to  excessive  competition,  there  being  about  126 
contractors  in  the  city,  and  also  to  the  practice  of  the  wholesale 
jobbers  selling,  supplies  to  the  jmblic  at  the  same  price  as  they 
do  to  those  in  any  way  connected  with  the  trade.  Business  is 
good  and  there  is  work  for  the  men,  but  where  is  the  profit 
for  either  the  employer  or  employe  as  things  are  at  present? 
The  electrical  trade  of  course  will  find  its  level  like  other  trades 
some  dav,  but  until  then  it  is  bound  to  be  more  or  l.-ss  of  a 
struggle  all  round  for  those  .it  it  in  ATontrcal. 


Canadian  Electrical  Exhibition — Exhibit  of  Munderloh  &  Co. 


33* 


THE  CANADIAN  ELECTRICAL  NEvr^S 


October,  i'/^>7 


CANADIAN  ELECTRICAL  ASSOCIATION. 

(Continued  from  page  iIi.) 

result s  were  surprising.  The  transformer  nearest  the  load 
c'rtrriotl  a  hundred  per  cent,  overload,  and  the  others  only 
about  eighty  per  cent,  of  their  load.  The  line  department 
wanted  to  improve  the  situation,  and  put  up  two  more  trans- 
formers on  this  pole  in  a  hurry.  They  were  put  up  and  the 
transformers  here  only  carried  about  twenty  per  cent,  of  their 
rated  load.  By. fusing  them  heavily  the  transformers  carried 
the  overload  for  a  few  hours,  and  as  soon  as  the  load  went  off 
three  poles  were  erected  in  a  row  near  the  first  one  and  two 
transformers  put  on  each  pole,  and  in  this  way  they  divided 
the  load  equally. 

I  think  it  is  of  the  utmost  importance  for  operating  com- 
panies to  have  current  transformers  with  the  split  core — it  is 
an  inexpensive  device  and  will  save  a  great  deal  of  trouble. 
Each  transformer  banked  with  another  should  be  tested,  and 
with  these  cable  testing  sets  you  only  have  to  snap  the  split 
core 'current  transformer  on  the  wire  without  interrupting  the 
service  and  you  get  a  reading.  It  is  very  convenient  to  ap- 
proximately check  switchboard  ampere  meters  should  a  cur- 
rent transformer  burn  out. 

Another  interesting  point  referred  to  in  the  paper  is  that 
men  in  charge  of  stations  should  know  their  limitations.  The 
station  manager  or  operating  engineer  might  know  what  he 
would  do  in  certain  emergencies,  but  he  is  not  always  on  the 
spot.  It  is  essential  that  he  should  try  to  find  out  what 
troubles  are  likely  to  occur,  make  an  inventory  of  them  and 
instruct  his  operating  men  what  to  do  in  case  such  emergencies 
arrive.  I  know  of  a  case  where  there  were  four  generators  in 
parallel  with  a  very  heavy  inductive  load  on  and  the  voltage 
was  dropping.  The  field  current  was  raised  excessively  to 
keep  the  voltage  up  at  the  end  of  the  transmission  line  and 
the  current  became  so  high  that  it  melted  one  of  the  field 
ieads'going  into  a  field  ampere  meter.  Consequently  there  was 
one  quarter  of  the  machines  out  of  commission  and  the  other 
tliree  machines  were  made  to  carry  the  load  by  the  operator 
being  quick  enough  to  raise  the  governors  and  run  the  speed 
away  up  and  he  kept  the  voltage  in  that  way.  It  was  disas- 
trous to  those  with  motors  on,  but  they  had  to  shut  their  motors 
off  if  the  speed  was  too  high,  and  the  lights  of  the  city  kept 
going  without  the  people  knowing  anything  had  .happened..  If 
the  operator  had  not  known  that  he  could  do  this  and  taken 
the  chance  it  would  have  meant  a  shut  down  of  possibly  an 
hour  until  the  field  connection  was  made  again  and  the  gener- 
ators [)ut  in  parallel.  There  are  many  cases  like  that  which 
are  very  interesting  and  I  have  no  doubt  others  here  have  had 
.similar  experiences. 

Mr.  H.  S.  Knowlton:  I  have  just  spent  two  or  three  weeks 
in  New  York  looking  into  the  electification  of  the  New  York 
Central  terminal  railway  service.  This  company  has  issued 
instruction  books,  one  for  locomotive  men  and  one  for  the  hand- 
ling of  the  distribution  system,  substations  and  power  plants, 
giving  information  just  along  the  lines  your  president  has 
shown  to  be  desirable.  I  have  seen  these  books  and  they  go 
into  the  question  of  emergency  operation  in  great  detail.  The 
question  of  what  to  do  in  emergency  is  gone  into  in  these  books 
in  such  a  way  that  every  man  at  work  on  the  distribution 
system  or  in  the  power  plants  and  substations  knows  just  what 
to  do  in  case  of  trouble. 

Without  going  too  much  into  detail  it  seems  to  me  that  the 
.same  scheme  carried  on  in  the  power  plant  of  a  large  central 
station  company  would  be  desirable.  A  man  cannot  sit  down 
and  read  a  lot  of  rules  after  the  crisis  occurs,  but  if  he  studies 
them  over  when  things  are  going  well  he  is  pretty  apt  to  know 
what  should  be  done  when  the  emergency  comes  up.  I  believe 
there  is  a  field  for  the  instruction  book  in  the  power  plant  no 
loss  than  in  the  handling  of  electric  distribution  appliances, 
motor  cars  and  locomotives,  and  I  hope  the  central  stations 
will  prepare  some  simple  instructions  for  their  men  along  these 
general  lines. 

The  President:  I  am  glad  to  know  there  is  such  a  book.  .\n 
operating  man  has  no  time  to  do  any  thinking  when  trouble 
comes.  He  simply  has  time  to  remember  what  he  should  do, 
and  if  he  has  not  thought  it  out  before  he  is  apt  to  make  some 
mistakes.  I  know  a  number  of  good  operating  men  who  try  to 
figure  out  what  they  should  do  in  certain  emergencies,  and  they 
have  it  all  planned  out  beforehand,  so  that  when  that  particu- 


lar trouble  ari.ses  thfv  simply  have  to  remember  the  remerly. 
If  when  trouble  arises  a  man  has  to  think  out  a  lot  of  compli- 
cated connections  he  will  get  confused  and  mix  things.  In  the 
smaller  plants  there  usefl  to  be  a  fundamental  rule  never  to 
shut  down — to  burn  up  the  macliines  and  everything  rather 
than  shut  down.  But  with  the  very  expensive  apparatus  we 
have  to  day  it  might  be  advisable  to  shut  down  rather  than 
burn  out  the  station. 

I  remember  in  a  town  not  very  far  from  here  where  when 
the  station  was  started  the  operators  were  told  they  must  not 
shut  down  on  any  condition  whatsoever.  If  the  curcuit  breaker 
came  out  they  must  keep  on  putting  it  in.  As  a  result  the 
sub-station  at  the  city  end  of  the  line  took  fire.  The  fire  de- 
veloped so  quickly  that  the  operators  could  not  get  to  the  tele- 
phone to  send  word  and  have  the  power  shut  down,  and  the 
power  house  man  kept  putting  in  circuit  breakers  for  twenty 
minutes.  The  firemen  were  perfectly  helpless,  knowing  it  was 
an  electrical  fire,  and  they  had  to  stand  there  twenty  minutes 
until  the  man  at  the  power  house  end  stopped  putting  in  the 
circuit  breakers. 

Mr.  B.  T.  McCormick:  One  question  Mr.  Sammett  raises  is 
that  of  raising  the  voltage  of  a  machine  ten  or  fifteen  per 
cent,  to  take  care  of  the  drop  in  case  of  a  hea\7'  overload. 
That  is  a  good  thing  I  think,  provided  the  generator  will  stand 
it.  In  many  cases  if  we  compel  a  generator  to  do  that  for 
any  length  of  time,  say  a  day,  it  means  we  are  going  to  sacri- 
fice some  of  the  inherent  qualities  of  the  generator,  perhaps 
have  a  poor  generator  at  the  low  loads,  the  normal  voltages, 
while  to  obtain  a  higher  voltage  we  would  have  to  obtain  a 
very  straight  operation  curve,  which  would  make  'the  strain 
at  the  high  voltage  double  that  at  the  low  voltage.  But  for  a 
short  time,  say  an  hour,  and  working  the  generator  that  much 
harder,  it  is  a  very  good  idea  I  think. 

Mr.  Sammett:  The  suggestion  of  raising  the  generator  volt- 
age 10  or  1.5  per  cent,  is  made,  not  for  continuous  operation, 
but  only  for  as  long  a  time  as  is  necessary  to  restore  normal 
operating  conditions.  The  inherent  regulation  would  naturally 
suffer  under  such  increased  generator  voltage,  but  as  long  as 
a  fair  degree  of  voltage  regulation  is  kept  up  at  the  receiving 
end,  the  main  point  of  supplying  current  at  normal  voltage 
is  attained. 

The  President:  I  know-  of  a  large  operating  company  in- 
stalling a  number  of  large  oil  transformers,  and  with  a  view 
of  eliminating  the  fire  risk  they  are  placing  them  outside  in  a 
lane.  Do  you  know  the  effect  of  extreme  cold  weather  upon  a 
transformer?  For  instance,  at  Dominion  Park,  or  other  small 
power  stations  where  it  is  a  summer  load  and  there  is  no  win- 
ter load,  supposing  the  transformers  were  left  there  with  the 
current  off — you  would  not  want  to  pay  for  the  leakage  all 
the  time — would  the  extreme  cold  weather  of  winter  cause  any 
effect  to  the  oil,  for  instance,  cause  the  paraffine  to  separate 
from  the  oil? 

Mr.  Sammett:  All  transformer  oils  in  extreme  cold  weather 
precipitate  paraftine,  and  with  this  precipitation  the  oil  has  not 
the  requisite  strength,  and  if  the  current  were  turned  on  after- 
wards some  damage  might  be  done.  In  installations  for  sum- 
mer loads  only,  where  small  transformers  are  used,  they  would 
be  generally  removed  when  the  load  was  discontinued  and  used 
elsewhere  during  the  winter. 

The  P  resident :  But  take  a  large  transformer,  sav  four  or 
five  hundred  kilowatts,  it  would  be  considerable  expense  to  re- 
move that  and  take  the  oil  out.  and  you  would  naturally  leave 
it  wherever  it  happened  to  be  for  the  winter.  Or  suppose  the 
current  were  only  shut  off  for  a  few  days  at  a  temperature  of 
ten  below  zero? 

Mr.  Sammett:    That  would  affect  it  some. 

The  President:  Would  the  oil  automatically  come  all  right 
again  or  would  it  have  to  be  treated  ? 

Mr.  Sammett:  The  transformers,  whenever  possible,  should 
be  baked  out  on  a  short  circuit,  to  evaporate  any  moisture  the 
oil  may  contain,  also  to  restore  the  oil  to  its  proper  condition. 

Mr.  Ryerson :  In  certain  cases  where  we  have  a  market,  but 
not  a  large  one,  we  are  planning  to  install  outdoor  transfonn- 
ers  not  requiring  constant  attention.  On  a  60.000  volt  circuit 
stepi>ing  down  to  12,000  we  find  we  can  have  them  made  self- 
cooling  up  to  200  kilowatts  each. 

The  President:    Are  these  placed  underground? 

Mr.  Ryerson:  No — on  the  ground  under  the  line. 
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The  President:  So  if  the  current  were  off  during  the  winter 
that  transformer  would  come  down  to  the  temperature  of  the 
air? 

Mr.  Ryerson:  It  is  not  intended  that  the  current  should  be 
off.    It  is  intended  for  continuous  service. 

The  President:  But  suppose  the-  fuse  should  blow  out,  or 
owing  to  some  other  condition  the  transformer  should  lose  its 
current  in  extremely  cold  weather. 

Mr.  Ryerson:  If  the  fuse  should  blow  out  and  the  current 
be  shut  off  there  would  be  such  a  howl  we  should  have  to  get 
the  current  on  again  before  any  damage  to  the  transformer 
could  occur — the  customers  would  soon  let  us  know  if  anything 
of  that  kind  happened. 

The  President:  But  suppose  an  emergency  case.  Would 
there  be  damage  to  the  transformer  if  it  were  left  24  hours 
without  current  in  very  cold  weather? 

Mr.  Ryerson:  If  left  that  way  several  days  it  would  necessi- 
tate some  drying  out,  as  Mr.  Sammett  says,  before  the  current 
could  be  turned  on  again. 

The  President:  That  would  bo  rather  a  difficult  operation 
out  in  the  field  that  way. 

Mr.  Ryerson:   Yes,  it  certainly  would. 

Mr.  Sammett:  The  building  of  a  line  to  take  care  of  the 
larger  load,  with  a  normal  drop  when  one  line  is  out  of  com- 
mission, cannot  be  justified.  Emergency  conditions  are  of  short 
duration.  An  hour,  a  day  or  two  at  the  most,  operated  under 
emergency  conditions,  would  not  warrant  the  high  expense  in 
connection  with  a  transmission  line  that  would  permit,  under 
overload  conditions,  to  have  a  drop  of  15  or  20  per  cent.  It 
is  preferable  to  increase  the  generator  voltage,  in  order  to 
compensate  for  the  increased  drop,  especially  when  one  con- 
siders the  high  price  of  copper. 

It  is  generally  understood  that  Mineral  Seal  Oil  does  not 
break  up.  In  the  instance  under  discussion,  the  oil  was  Min- 
eral Seal  Oil. 

The  President:  Mr.  Robertson,  cannot  you  give  us  the  bene- 
fit of  your  views  on  this  matter? 

Mr.  Robertson :  I  have  not  been  in  the  room  long  enough  to 
be  familiar  with  what  has  been  said  in  this  disciission,  but  in 
line  with  what  I  have  heard  in  reference  to  transformers  being 
left  outside  when  not  alive,  I  should  be  very  much  averse  to 
leaving  a  transformer  outside  when  disconnected,  with  the 
weather  below  zero,  and  should  hardly  expect  it  to  operate  af- 
terwards without  injury.  I  should  think  it  would  be  better 
to  take  it  off  the  line  entirely,  and  store  it  or  use  it  elsewhere. 
It  might  not  do  it  any  harm,  but  it  frequently  does,  and  I 
should  not  care  to  take  the  chance. 

The  President :  I  could  conceive  conditions  where  500  kilo- 
watt transformers  might  safely  be  left  several  days  outside  in 
winter  without  any  current.  In  your  opinion,  if  the  trans- 
former were  so  left  out,  should  it  be  specially  treated  before 
the  current  was  again  turned  on? 

Mr.  Robertson:  That  would  depend  upon  circumstances.  If 
the  transformer  would  stand  a  ten  thousand  volt  test,  and  was 
used  on  two  thousand  volts,  I  would  not  be  very  careful.  But 
if  I  were  going  to  operate  the  transformer  at  anything  near 
its  maximum  voltage,  I  would  be  very  careful  how  I  started 
it  agaia. 

Mr.  Sammett:  If  the  transformers  are  kept  outdoors,  it  is 
well  to  have  them  completely  filled  with  oil,  the  oil  filling  the 
tank  and  cover.  This  would  necessitate  the  connecting  up  of 
the  transformer  tank  with  a  reservoir,  placed  above  the  trans- 
former. With  such  an  arrangement  in  the  event  of  the  cur- 
rent being  off,  there  is  no  danger  of  condensation  in  the  trans- 
former. In  connection  with  high  voltage  transformers,  such  a 
precaution  is  of  the  utmost  importance. 

Mr.  A.  A.  Wright:  My  son  runs  a  plant  at  North  Bay,  a 
pretty  cold  country.  They  run  the  plant  only  at  night.  In  the 
day  everything  is  off  and  tnere  are  no  evil  results  to  the  trans- 
formers.. 

Mr.  Sammett :  That  would  have  reference  to  the  ordinary 
distributing  work  of  2,200  volts.  At  such  low  voltage  they 
are  not  likely  to  have  much  trouble.  But  at  higher  voltages 
the  difficulties  would  be  much  more  pronounced. 

The  President:  There  must  be  lots  of  two  thousand  volt 
plants  which  merely  operate  at  night  and  have  the  current  off 
in  the  day  time,  and  if  there  was  no  trouble  in  this  way  we 
should  know  more  about  it.  The  point  is  regarding  larger 
transformers  at  a  higher  temperature  and  voltages.  From 


your  remarks  I  should  infer  that  you  are  more  afraid  of  con- 
densation from  the  air  than  the  low  temperature  separating  the 
parafiSne  from  the  lighter  portions  of  the  oil.  So  it  would  seem 
It  is  not  the  low  temperature  you  are  afraid  of  but  the  con- 
densation. 

Mr.  Sammett:  xes. 

The  President:  I  have  in  mind  a  gentleman  who  has  had 
wide  experience  operating  and  he  told  me  he  had  transformers 
running  very  hot  of  the  ordinary  corrugated  case  type.  He 
put  a  half  inch  pipe  around  the  transformers  and  drilled  holes 
around  it,  so  as  to  give  a  spray  of  water  downwards,  and  found 
the  trouble  relieved  at  once.  The  transformers  dropped  twenty 
degrees,  and  after  running  this  way  for  some  weeks  he  was 
patting  himself  on  the  back  for  the  way  he  had  overcome  the 
difficulty.  But  one  day  he  noticed  that  the  oil  had  risen  four 
inches  in  the  gage.  He  could  not  understand  it  until  he  found 
something  had  dropped  up  against  the  case  at  the  back  where 
the  water  struck  it,  and  a  spray  went  over  the  case  into  the 
transformer.  They  had  to  operate  the  transformer  this  way 
until  the  end  of  the  week,  and  on  the  Sunday  they  shut  down 
and  put  a  glass  tube  in  to  get  a  sample  of  the  oil,  and  on 
drawing  the  tube  up  they  found  four  inches  of  water  in  the 
bottom  of  the  case.  The  transformer  had  operated  several 
weeks  in  this  way  without  any  damage.  The  water  had  not 
reached  the  coils,  and  they  separated  it  without  any  trouble 
afterwards.  These  little  points  are  very  interesting.  One 
would  think  the  oil  would  naturally  be  damaged  and  would 
have  to  be  thrown  away.  This  is  another  case  of  an  emer- 
gency where  the  men  did  the  best  they  could  and  everything 
went  all  right. 

Mr.  D.  P.  Burke:  I  had  a  couple  of  transformers  out  of 
service  two  or  three  months  during  one  winter  and  the  oil 
froze  up  in  the  case.  The  following  spring  we  put  them  in 
service  and  they  have  been  operating  ever  since  without  any 
trouble.  They  were  of  2,250  voltage,  and  we  have  never  since 
had  any  trouble  with  them. 

The  President:  The  nature  of  the  oil  makes  a  great  differ- 
ence, what  you  could  do  with  one  class  of  oil  would  be  impos- 
sible with  another  class.'  The  paraliine  in  some  oils  will  separ- 
ate much  quicker  and  easier  than  it  will  in  others. 

Mr.  McCormick:  Aside  from  the  bad  effect  on  the  dielectric 
strength  of  the  oil  in  changing,  the  paraffine  collects  on  the 
cooling  coils  and  prevents  them  conducting  the  heat  as  they 
should,  or  else  stops  the  circulation  and  keeps  the  trans- 
formers hot  in  that  way. 

The  President:  I  understand  in  tests  of  12,000  volts  switch 
oil,  if  the  oil  has  been  shipped  in  tanks  under  a  low  tempera- 
ture it  will  not  stand  a  high  voltage  test  as  well  as  if  it  had 
not  been  subjected  to  the  low  temperature,  but  that  the  oil 
regains  its  insulating  properties  when  it  has  been  warmed  up. 
A  gentleman  who  has  had  great  experience  in  that  line  of  work 
told  me  he  used  to  build  fires  around  the  tanks  and  heated  them 
up  or  put  the  oil  in  the  transformer  case  and  heated  it  in  that 
way,  and  then  it  would  stand  the  high  voltage  test  all  right. 
That  treatment  seemed  to  make  the  paraffine  blend  with  the 
rest  of  the  oil. 

Mr.  Burns:  What  temperature  would  they  heat  the  oil  to 
after  it  had  been  frozen? 

The  President:  Probably  a  hundred  and  fifty  degrees  Cen- 
tigrade, the  flashing  point  of  the  oil  is  300  degrees. 

Mr.  McCormick:  If  the  oil  was  sluggish,  due  to  the  low 
temperature,  it  would  not  stand  the  same  test  that  warm  oil 
would  on  that  account.  The  oil  under  the  strain  seems  to 
move  out  of  the  road  and  make  room  for  new  oil  which  is  not 
strained.  You  can  see  action  of  that  sort  going  on  if  you  watch 
it  closely— when  you  watch  the  action  you  will  see  little  ripples 
on  the  oil,  showing  how  it  moves. 

The  President:  While  we  are  discussing  the  effect  of  low 
temperature  on  oil  I  desire  to  state  that  I  do  not  think  that 
any  person  with  a  two  thousand  volt  plant  need  be  alarmed. 
It  is  with  the  ten,  twenty  and  forty  thousand  volt  systems 
that  you  have  to  be  careful.  I  know  a  firm  that  has  a  twenty 
thousand  volt  plant  and  they  pay  no  attention  at  all  to  their 
oil,  and  they  do  not  appear  to  have  any  particular  trouble  in 
that  direction  either. 

We  will  now  close  this  discussion  and  proceed  to  our  ncvt 
paper,  which  is  one  on  "  Three  Wire  Generators,"  by  Mr.  B. 
T.  McCormick,  who  is  well-known  to  most  of  you  as  the  design- 
ing engineer  of  the  Allis-Chalmers-Bullock  Company. 
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Mr.  McCorinick:    It  is  not  my  intontion  to  takp  up  tlip  rrl!i 
tive  advantages  of  three  wire  gcnerutors  and  otlic^r  apparatus 
designed  for  the  same  results.    I  would  rather  leave  that  phas-; 
of  the  matter  for  the  general  discussion.    I  would  wish  rather 
to  describe  the  three  wire  generator  as  manufactured  to-day, 
and  bring  out  some  of  the  salient  points  connected  with  its 
operation.    You  are,  of  course,  all  familiar  with  the  old  for;n 
of  KdisDu  three  wire  sj'stcm,  which  consists  of  two  gencators, 
say  two  generators  of  100  volts  each  or  110  volts  each.  Those 
are  connected  in  series  and  a  wire  known  as  the  neutral  x.irc 
brought  out  from  the  lead  where  connection  is  made.    By  con- 
meeting  the  two  110  volt  machines  in  series  we  can  obtain  220 
on  the  outside  wires  and  110  between  the  neutral  and  either  of 
the  outside  wires.    The  benefit  of  this  is  the  higher  voltiige  for 
motor  purposes  for  power  vv'ork,  and  at  the  same  time  the 
station  operator  can  have  the  benefit  of  using  lamps  of  a  lower 
voltage,  say  110  volts,  which  is  better  for  lighting  purposea  as 
lamps  are  manufactured  in  Canada.    At  the  same  time  you  can 
secure  the  advantage  of  decreased  cojjper  loss  correspond iiig 
to  operation  at  220  volts. 

DISCUSSION. 

The  President:  Three  wire  generators  are  machines  about 
which  the  majority  of  us  do  not  know  much  from  actual  experi- 
ence. I'ersonally  I  am  very  much  interested  in  the  three  wire 
generators,  as  they  seem  to  have  advantages  over  the  balancer 
set.  During  the  discussion,  we  must  learn  from  Mr.  McCor- 
mick  if  the  three  wire  generator  has  any  bad  features  which 
would  not  be  experienced  with  the  ordinary  balancer  or  with 
two  independent  12.5  volt  machines  which  could  be  regulated 
independently.  Do  you  know  any  feature,  Mr.  MeCormick, 
inherent  in  the  three  wire  generator  which  is  likely  to  give 
more  trouble  than  having  the  two  separate  machines  the  field 
of  which  could  be  regulated  independently  by  the  operator? 

Mr.  MeCormick :  As  I  understand  it  your  question  is  whether 
the  old  Edison  two  wire  system  is  not  better  in  some  ways 
than  the  three  wire  generator.  I  cannot  at  the  present  time 
think  of  any  redeeming  features  it  has  over  the  three  wire 
generator.  There  may  be  some.  Yes.  One  thing  excepted,  of 
course,  that  if  the  neutral  wire  will  take  care  of  it  we  can  ob- 
tain better  regulation  with  bad  unbalancing  than  with  the  three 
wire  generator,  that  is  supposing  the  unbalancing  was,  say 
forty  or  fifty  per  cent. 

The  President:  I  am  willing  to  admit  that  the  three  wire 
generator  has  many  points  of  superiority  over  the  two  ma- 
chines in  series.  At  the  same  time  I  can  see  many  places  where 
two  machines  would  be  more  flexible,  for  instance,  on  an  un- 
derground system  with  a  ground  or  short  circuit.  If  you  had 
a  station  of  ten  generators  you  could  put  them  all  on  one  side 
and  burn  off  your  ground,  which  you  could  not  do  with  three 
wire  generators.  Another  point:  If  your  load  should  become 
very  much  unbalanced  you  take  the  machines  off  one  side  and 
put  them  on  the  other,  so  that  you  could  carry  say  a  full  load 
on  one  side  and  one  hundred  and  fifty  per  cent,  on  the  other. 
Y'ou  could  not  do  that  if  your  station  was  equipped  with  five 
three  wire  generators.  On  the  other  hand,  with  the  three  wire 
generators  you  have  less  commutator  losses  and  fewer  brushes 
to  maintain.  In  working  the  three  wire  generators  in  parallel 
with  an  old  Edison  station  can  you  foresee  any  trouble,  Mr. 
MoCormiek? 

Mr.  MeCormick:  No,  it  is  done  right  along. 
Mr.  Chambers:  I  should  like  you  to  discuss  running  a  three 
wire  generator  in  parallel  with  other  machines.  If  one  outside 
wire  became  broken  or  disconnected  would  that  make  a  short 
circuit  between  the  neutral  and  the  other?  Of  course,  -with 
two  machines  in  series  if  one  is  put  out  the  other  operates. 
Hut  with  a  three  wire  generator,  if  one  side  is  broken  is  the 
other  side  short  circuited? 

Mr.  MeCormick:  You  nu;an  if  one  lino  is  open — that  would 
mean  that  the  neutral  wire  would  get  more  than  it  was  in- 
tcmled  to  have. 

Mr.  Chambers:   Yes,  and  would  it  burn  out? 
Mr.  MeCormick:    It  might. 

The  President:  That  could  be  overcome  by  having  a  circuit 
breaker  or  fuse  in  the  neutral  wire,  so  that  if  the  neutral  had 
to  carry  too  much  current  back  the  fuse  would  protect  it.  That 
difliculty  I  think  could  bo  easily  overcome. 

Mr.  Lambe:  If  that  fuse  should  blow  out  and  you  are  put 
out  of  business,  would  the  loss  go  on  to  the  lesser  loaded 
BideT 


The  President:  As  T  >inder>(tand  the  question,  if  vv;n  wh^tlur 
operating  these  machines  in  parallel  with  an  old  Edison  station 
with  say  two  12.5  volt  machines,  so  that  if  the  fuse  put  in  to 
save  the  transformers  blew,  the  neutral  of  the  system  would 
not  be  gone. 

Mr.  Lambe:  That  is  it.  That  counts  a  point  against  the 
balancer  set.  In  moving  machinery,  unloading,  etc.,  it  is  apt 
to  go  for  the  .system  and  when  it  does  your  neutral  is  cut  off 
and  you  are  likely  to  damage  a  lot  of  lights. 

Mr.  E.  J.  Phillip:  In  operating  shut  wound  Edison 
and  also  compound  machines,  there  is  no  difficulty  at  all 
about  running  them  in  parallel.  In  the  event  of  a  circuit 
breaker  coming  out  on  one  side,  that  machine  will  take  care 
of  a  portion  of  its  load,  provided  there  are  other  machines  with 
It  In  the  event  of  a  three  wire  generator  alone  and 
the  circuit  breaker  coming  out  on  one  side,  it  will  try  to  carry 
the  load  on  the  other  side,  but  the  voltage  will  go  up  high 
according  to  conditions.  In  the  event  of  two  three  wire  ma- 
chines operating  together,  carrying  approximately  a  full  load 
and  the  circuit  breaker  coming  out  on  one  side  of  one  ma- 
'•Inun,  the  voltage  will  go  off  on  that  side  and  drop,  because 
while  the  machine  is  designed  to  carry  25  per  cent,  on  balanc 
...g  they  will  carry  .50  per  cent,  on  balancing,  but  the  voltage 
will  go  off.  It  ie  not  a  matter  of  actual  capacity.  They  will 
carry  more  than  they  were  built  for,  but  will  not  maintain  the 
voltage,  it  may  fall  off  fifteen  or  twenty  volts.  The  spare 
breaker  makes  no  difference.  One  machine  may  run  on  a  line 
with  a  light  load  and  a  circuit  breaker  comes  out,  then  it 
will  carry  the  load  on  the  other  side. 

The  President:  Where  is  the  weakest  part  in  the  machine' 
is  It  burning  out  in  case  of  considerable  unbalancing?  Could 
that  transformer  capacity  be  increased  by  using  a  water  coil? 

Mr.  MeCormick:  Yes,  its  capacity  could  be  increased  by  the 
use  of  a  water  coil.  Since  it  is  so  small  in  the  first  place  it 
would  be  better  to  increase  the  capacity  of  the  transformer  in 
the  first  place  by  putting  in  a  bigger  one. 

The  President:  Suppo.se  an  engineer  orders  a  machine  with 
2o  per  cent,  unbalancing  and  should  find  his  load  change  to 
say  50  per  cent,  out  of  balance.  Could  he  put  in  a  water  coil 
or  spray  to  get  additional  capacity  for  the  temporary  unbal- 
anced condition,  provided  the  slip  rings  did  not  heat? 

Mr.  MeCormick:  It  would  not  necessarily  be  required.  Sup- 
posing there  were  sufficient  on  the  slipping  rings  to  carry  a 
larger  unbalanced  current.  The  water  cooling  would  remedy 
that  difficulty  as  far  as  the  compensator  was  concerned. 

The  President:  Supposing  you  have  a  three  wire  generator 
and  want  to  run  it  as  a  two  wire  generator  to  work  it  on  an- 
other system,  the  tnree  wire  generator  being  designed  125-250 
volts,  and  operate  it  on  one  side  of  a  250-500  volt  system,  is 
is  all  right  to  leave  the  neutral  switch  open  and  use  it  as' an 
ordinary  250  volt  machine? 

Mr.  M'cCormick:  Simply  leaving  the  transformer  across  the 
ring.s,  that  is  all  right.  The  transformer  will  always  take 
charging  current,  but  there  is  no  reason  why  it  should'  not  be 
left  on,  the  neutrals  being  sumply  open. 

The  President:   You  would  recommend  putting  a  small  four- 
pole  switch  in  the  leads  going  to  the  transformers? 

Mr.  MeCormick:  Yes,  to  take  the  transformer  off  completely. 
That  is  I  believe  the  best  way,  as  you  .save  the  charging  cur- 
rent. 

The  President:  And  the  armature  is  then  to  all  intents  and 
purposes  an  ordinary  two  wire  machine. 

Mr.  Chambers:  Would  a  three  wire  generator  with  a  large 
unbalancing  capacity  be  less  efficient  than  one  with  a  small— 
that  is  to  say,  if  it  is  built  for  an  unbalancing  of  ten  per  cent., 
is  it  more  eflficient  than  if  designed  for  25  or  50  per  cent,  un- 
balancing ? 

Mr.  MeCormick:  There  would  be  no  diflferenee  in  the  design 
of  the  generator,  whether  it  was  designed  for  an  unbalancing 
of  ten  per  cent,  or  more.  The  only  difference  would  be  in  the 
design  of  the  transformer  and  in  the  size  of  the  neutral  wire. 
As  to  efl[ieiency.  that  is  another  matter.  The  efficiency  would 
he  the  same  no  matter  what  it  was  designed  for,  but  the 
change  in  size  of  the  balancing  transformer  might  very  slightly 
change  the  efficiency  of  the  whole  outfit.  '  " 

^r^.  Humphries:  It  seems  to  me  that  if  yon  are  only  operat- 
ing one  unit  on  a  system,  there  is  an  advantage  in  this.  Given 
a  power  house  with  six  units  it  would  be  far  preferable.  I 
think,  to  run  an  ordinary  two  wire  D.  C.  machine  with  a  rotat- 
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iug  balancer  set.  You  would  only  require  one  balancer  set  for 
a  dozen  of  generators. 

The  President:  Suppose  that  balancer  set  gave  out,  you 
would  be  without  your  neutral. 

Mr.  Humphries:  I  have  operated  a  small  plant.  We  never 
had  more  than  one  balancer  set. 

The  President :  But  supposing  that  your  only  balancer  set 
went  out  of  business  you  would  lose  your  neutral.  What 
then? 

Mr.  Humphries:  You  would  have  to  operate  from  the  bat- 
teries for  the  time  being. 

The  President :  In  stations  in  Canada  we  do  not  have  any 
batteries — cannot  afEord  them.  The  transformers  of  three  wire 
generators,  however,  are  inexpensive  and  seldom  give  any 
trouble. 

Mr.  E.  J.  Phillip:  All  our  machines  are  supplied  with  the 
switches  you  mentioned.  In  our  case  if  the  load  is  pretty  well 
balanced  more  than  half  the  time  the  men  do  not  put  these 
switches  in.  If  the  unbalancing  increases  they  throw  in  the  bal- 
ance coil  switches  in  another  machine.  The  reason  is,  it  is  a  gas  en- 
gine plant,  and,  as  an  example,  the  gas  might  go  off  in  quality 
in  one  engine  pulling  a  good  load,  and  so  tall  off  in  the  others. 
Speaking  of  trouble  with  balancing  coils,  the  engine  running 
at  full  speed  will  carry  nearly  all  the  unbalancing,  that  is,  the 
generator  running  at  full  speed.  We  have  had  the  oil  cooked 
in  the  balancing  coil  practically  to  molasses,  but  it  did  not 
affect  the  operation  at  all. 

As  fa  ras  running  the  machine  as  a  two  wire  machine  is  con- 
cerned, all  you  have  to  do  is  to  leave  the  balance  coil  switches 
ouL  Leave  the  brushes  off  the  slip  rings  and  the  balance  coil 
switches  out  on  the  board,  and  it  is  a  two  wire  machine. 

Mr.  MeCormick:  I  do  not  consider  the  fact  that  we  have 
transformers  any  argument  against  the  machine.  They  are 
very  small  and  can  be  put  in  some  place  out  of  the  way  and 
considered  simply  as  part  of  the  return  circuit — you  can  forget 
about  them.  Being  about  half  the  size  of  the  small  lighting 
transformers,  they  need  little  attention. 

The  President:  I  would  like  to  ask  Mr.  MeCormick  a  ques- 
tion that  was  not  answered  in  last  year's  Question  Box  about 
these  three  wire  generators.  The  question  is  that  there  was  a 
50  kw.  three  wire  generator  with  a  perceptible  flicker  in  the 
lights,  very  similar  to  what  might  be  the  case  if  the  periodi- 
city of  the  machine  were  25  cycles.  Has  it  ever  beep  observed 
that  when  the  load  is  light  or  unbalanced  the  alternating 
effect  of  low  frequency  is  shown  in  the  lights  from  a  three 
wire  generator  ? 

Mr.  MeCormick:  In  my  experience  I  have  not  come  across 
that.  On  a  slow  speed  machine  on  which  the  frequency  is  low, 
and  if  we  only  have  one  compensator  instead  of  two,  such  a 
thing  as  that  might  show  up  more  strongly  than  in  the  high 
frequency  machine  with  two  compensators ;  where,  we  get  four 
phases  the  current  distribution  is  much  more  uniform  in  the 
armature. 

The  President:  This  machine  was  running  at  a  speed  and 
had  poles  to  correspond  with  20  or  25  cycles  of  frequency, 
but  there  was  a  perceptible  flicker  on  the  lights.  The  com- 
mutator was  in  good  condition,  also  the  slip  rings,  and  the 
engine  was  running  quite  smoothly.  At  the  same  time  there 
was  this  perceptible  flicker  and  a  person  might  infer  that  the 
lights  were  off  a  twenty-five  cycle  circuit.  Would  you  say  that 
was  inherent  to  the  three  wire  machine  or  could  it  be  from 
some  other  cause? 

Mr.  MeCormick:  Do  you  know  whether  it  was  of  the  two 
phase  or  single  phase  balancer  type? 

The  President:  No. 

Mr.  MeCormick:  I  have  never  come  across  that  trouble  my- 
self. 

The  President:  You  would  think  it  possible  on  a  single 
phase  machine? 

Mr.  MeCormick:   Yes,  it  might  be  possible. 

The  President:  You  would  not  expect  it  on  a  four  slip  ring 
machine  with  two  transformers? 

Mr.  MeCormick:  No,  from  the  experience  I  have  had  I 
should  not. 

Mr.  E.  J.  Phillip:  In  three  wire  generators  under  my  charge 
I  have  known  bad  flickers.  They  are  built  to  carry  at  certain 
load,  but  when  starting  them  up,  say,  with  a  ten  per  cent,  load, 
there  will  be  a  flicker.  The  speed  of  the  engine  is  just  the 
same.  But  as  soon  as  the  load  comes  on  there  is  no  flicker 
noticeable. 


Mr.  Lambe:    That  is  with  a  normal  speed  ? 
Mr.  Phillip :    Yes,  either  balanced  or  unbalanced.    All  the 
lights  flicker. 

The  President:    Is  it  very  perceptible? 

Mr.  Phillip:  It  is  to  an  electrician,  but  would  probably  not 
be  noticed  by  the  general  public. 

Mr.  Humphries:  That  is  when  they  are  balanced.  You 
could  test  it  by  the  power  house  to  see  if  they  were  balanced. 
That  experiment  would  be  worth  while  making  to  see  whether 
the  trouble  was  caused  by  the  third  wire  or  whether  it  was 
inherent  in  the  machine. 

Mr.  Phillip :  My  impression  is  that  the  current  is  fed  into 
the  machine  in  pulsations.  The  current  coming  in  on  the  neu- 
tral wire  even  if  almost  balanced,  there  is  the  disturbing  effect, 
the  current  as  that  lead  is  passing  the  brush  and  in  the  pul- 
sations of  the  machine  cannot  flow  into  the  armature  of  the 
machine  in  a  continuous  stream.  The  effect  is  that  with  the 
neutral  wire  the  same  as  the  segment  of  the  commutator  as  it 
approaches  and  recedes  from  the  brush  there  is  a  rising  and 
falling  pressure  on  the  bar  in  its  delivery  to  the  brush  on  the 
collector  ring  and  the  outside  wires  wanting  current  must 
necessarily  come  in  in  pulsations,  first  one  alone,  then  the  other 
— that  is  what  I  think  causes  the  flickering  effect. 

Mr.  MeCormick:  If  you  opened  that  neutral  wire  with  a 
balanced  load  it  would  prove  that  conclusively,  there  would  be 
no  question  about  it. 

Mr.  Phillip :  If  you  opened  the  neutral  wire  you  would  be 
running  your  lamps  in  series. 

Mr.  MeCormick:  Then  it  must  be  the  cause  of  it.  It  seems 
very  reasonable  if  we  only  have  two  taps  that  the  imjjedance 
to  the  armature  circuit  varies  according  to  the  position  the 
tap  occupies  to  the  brush.  If  there  were  the  same  number  of 
taps  we  would  have  conditions  uniform.  Therefore  four  taps 
would  be  much  better  than  two,  and  with  more  it  with  do  bet- 
ter still.  That  raises  the  question  as  to  whether  it  would 
actually  pay  to  put  in  more  than  four  taps. 

Mr.  Lambe:  You  might  find  the  explanation  for  the  flicker 
in  the  working  motion  of  your  engine. 

Mr.  Phillip :    Oh,  no,  there  is  nothing  in  that  at  all. 

The  President:  Mr.  Welbourn,  have  you  had  any  experience 
in  that  line? 

Mr.  Welbourn:  I  am  not  connected  with  this,  and  cannot 
say.  Some  of  the  most  recent  work  in  England  is  on  this  sys- 
tem, and  I  know  that  satisfactory  results  are  being  obtained 
from  it.  They  seldom  think  of  the  transformer  question,  but 
stick  it  away  behind  the  machine.  They  are  putting  them  in 
in  150  kilowatt  sizes,  and  it  requires  no  balancing  transformer 
at  all,  as  the  whole  arrangement  is  extremely  simple  and  re- 
duces the  maintenance  charge  at  sub-stations  very  materially. 

The  President:  Mr.  Eobertson,  have  you  had  any  experience 
with  these  three  wire  genrators? 

Mr.  Eobertson:  Not  personally,  to  any  great  extent,  but  I 
have  known  for  some  time  that  a  three  wire  machine  with  a 
light  load  was  inclined  to  flicker.  Not  being  particularly  in- 
terested in  the  matter,  I  did  not  try  to  find  out  why,  but  I 
think  a  slight  consideration  should  show  the  reason,  and  also 
why  it  stops  with  a  full  load,  or  when  several  machines  are 
in  multiple. 

The  President:  Do  you  attribute  it  to  the  alternating  cur- 
rent of  the  neutral? 

Mr.  Eobertson:  Yes.  I  never  saw  a  modern  machine  that 
would  flicker  on  a  two  wire  connection,  if  in  good  order.  That 
would  mean  that  the  voltage  would  go  up  and  down,  as  the 
commutator  bars  passed  the  brushes. 

The  President:  With  a  high  bar  on  the  commutator — that 
would  cause  a  flicker  also? 

Mr.  Eobertson:   Yes,  but  that  would  be  another  matter. 

The  President:  With  a  high  bar  or  low  bar,  there  is  lots 
of  flickering  on  the  lights. 

The  President:  Is  there  any  further  discussion?  If  there 
is  not  I  will  call  the  discussion  closed.  We  have  three  papers 
for  to-morrow  morning,  and  in  order  to  get  on  with  them  we 
want  to  start  as  early  as  possible.  We  were  late  this  afternoon, 
but  I  want  to  get  through  these  three  papers  to-morrow  morn- 
ing. The  first  is  by  Mr.  Delafield,  on  "High  Tension  Insula- 
tors. ' '  Then  there  is  an  interesting  paper  by  Mr.  Fleming  on 
"The  Nernst  Lamp"  and  one  by  Mr.  Eobertson  on  "Incan- 
descent Lamps."  Each  of  these  gentlemen  has  had  a  great 
deal  of  experience  on  their  special  subjects,  and  I  am  sure  you 
will  find  their  papers  very  interesting.    It  would  be  well  for 
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I'ViTV  pi'isim  1(1  read  these  jinpers  over  beforeliand  if  possible, 
and  make  marginal  notes,  so  as  to  be  able  to  come  and  discuss 
them  promptly. 

The  meeting  then  aojourned  until  the  following  day. 

At  the  opening  session  on  Thursday  Mr.  Clarence  E.  Dela- 
lield,  of  the  high  tension  department  of  the  Ohio  Brass  Com- 
pany, Mansfield,  Ohio,  presented  an  interesting  paper  on  "High 
Tension  Insulators,  from  an  Engineering  and  Commercial 
Standpoint."  This  paper,  which  created  a  lively  discussion 
and  brought  out  much  usciul  information,  will  appear  in  the 
November  number  of  'illE  ELECTRICAL  NEWS. 

The  President  then  announced  that  Mr.  A.  E.  Fleming,  of 
the  Canadian  West'inghouse  Company,  would  present  his  paper 
on  "the  Value  of  the  Nernst  bamp  to  the  Central  Station." 

Mr.  J.  M.  Robertson,  of  the  Montreal  Light,  Heat  &  Power 
Company,  followed  with  a  paper  on  "The  Present  Status  of 
the  Carbon  and  Metallic  I'iiament  Incandescent  Lamps,"  which 
we  are  obliged'to  hold  for  a  later  number.  The  outcome  of  the 
.liscussion  which  followed  the  reading  of  this  paper  was  that 
a  committee  was  appointed  to  report  on  the  new  types  of  high 
efficiency  lamps  and  their  probable  eflfeet  on  the  revenue  of 
'central  stations,  this  committee  to  be  composed  of  Messrs.  A. 
A.  Dion,  J.  J.  Wright,  J.  M.  Robertson,  A.  E.  Fleming  and  A. 
L.  Mudge. 

The  afternoon  session  was  devoted  to  a  very  valuable 
paper  Mr.  John  Murphy,  ontitlel  "Anchor  and  Frazil  Ice— 
A  Simple  but  Effective  Remedy  for  the  Difficulties  They  Cause 
at  Hydraulic  Plants,"  and  an  illustrated  lecture  on  "Methods 
of  Illumination,"  oy  Mr.  V.  R.  Lansingh,  of  the  Holophane 
Company,  New  1  ork. 

EXECUTIVE  SECTION. 

A  meeting  of  the  Executive  Section,  comprising  under  the 
new  constitution  the  accredited  representatives  of  lighting  and 
power  companies,  took  place  as  announced  in  the  program, 
Thursday  afternoon,  September  12th. 

The  first  business  was  the  (>Ieetion  of  officers,  which  resulted 
as  follows: 

President — R.  S.  Kelsch,  Consulting  Engineer,  Montreal 
fjight,  Heat  &  Power  Company,  Montreal. 

First  Vice-President — W.  N.  Ryerson,  Superintendent  On- 
tario Power  Company,  Niagara  Falls,  Ont. 

Second  Vice-President— R.  M.  Wilson,  Superintendent  Mont- 
real Light,  Heat  &  Power  Company,  Montreal. 

Secretary-Treasurer — T.  S.  Young,  Confederation  Life  Build- 
ing, Toronto. 

Managing  Committee— R.  0.  Black,  General  Superintendent 
Toronto  Electric  Light  Company,  Toronto;  A.  A.  Dion,  General 
Superintendent  Ottawa  Electric  Company,  Ottawa,  Ont.;  B.  F. 
Reesor,  Managing  Director  Georgian  Bay  Power  Company, 
Lindsay,  Ont.;  J.-.i.  Wright,  Manager  Toronto  Electric  Light 
Company,  Toronto;  Charles  B.  Hunt,  Manager  London  Electric 
Light  Company,  London,  Ont.;  J.  M.  Robertson,  Montreal 
Light,  Heat  &  Power  Company,  Montreal,  Que.;  W.  Williams, 
Gas  &  Electric  Light  Company,  Sarnia,  Ont.;  II.  O.  Fisk, 
Peterboro  Electric  Light  Company,  Peterboro ;  J.  W.  Purcell, 
Hiram  Walker  &  Sons,  Walkerville;  J.  G.  Glassco,  Hamilton 
Cataract  Power  Company,  Hamilton. 

Mr.  A.  A.  Dion  brought  up  the  question  of  the  inspection  of 
meters,  pointing  out  that  the  Dominion  Government  was  deriv- 
ing a  large  revenue  from  the  service  and  that  the  burden  on  the 
lighting  comjianies  was  unnecessarily  heavy.  He  suggested 
that  the  Association  take  some  action  with  a  view  to  inducing 
the  Government  to  reduce  the  fees. 

Mr.  Dion's  views  were  strongly  supporteil  by  other  speakers, 
and  on  motion  of  Mr.  B.  F.  Reesor,  seconded  by  Mr.  J.  W. 
Purcell,  it  was  decided  that  a  committee  should  interview  the 
Dominion  uovernment  for  the  purpose  mentioned.  The  Presi- 
dent then  appointed  the  following  committee,  with  power  to 
add  to  the  number:  Messrs.  R.  S.  Kelsch,  J.  J.  Wright,  .\.  A. 
Dion,  A.  A.  Wright,  M.P.,  and  J.  M.  Robertson. 

At  the  closing  session  on  Friday  morning  two  papers  were 
read,  one  by  Mr.  G.  Percy  Cole,  electrical  engineer  for  Allis- 
Chalmers-BuUock,  on  "Modern  Lighting  Transformers,"  the 
other  by  Mr.  George  H.  Montgomery,  solicitor  for  the  Montreal 
Light.  Heat  &  Power  Company,  on  ' '  The  Responsibility  of 
Electrical  Companies  for  Accidents."  Mr.  Cole's  paper  created 
a  lively  discussion  concerning  the  grounding  of  transformers, 


the  general  opinion  being  that  it  was  goocl  jiractiri  .  Mr.  \V'  I 
bourn  told  of  the  English  custom,  which  until  about  five  years 
ago  consisted  of  using  cast  iron  plates  four  feet  square,  buried 
in  coke.  Mr.  Montgomery's  paper  was  listened  to  with  in- 
tense interest,  as  it  contained  valuable  information  concern- 
ing legal  points  of  interest  to  electrical  companies. 

The  Question  Box  was  next  taken  up.  The  Editor,  Mr.  A. 
A.  Dion,  suggested  that  in  future  it  should  be  placed  in  the 
hands  of  a  committee  consisting  of  tour  or  five  members,  who 
would  endeavor  to  furnish  answers  to  questions  within  a  week 
or  two  .  He  believed  that  in  this  form  the  Question  Box  would 
become  more  valuable  as  a  work  of  reference.  The  plan  was 
generally  approved  and  the  matter  referred  to  the  Managing 
Committee. 

The  question  of  deciding  upon  the  {)lace  for  the  next  annual 
convention  was  left  with  the  .Managing  ('ommittee,  and  after 
votes  of  thanks  had  been  tendercfl  to  the  authors  of  papers 
and  all  who  had  assisted  in  any  way  towards  the  entertainment 

of  the  meiidx'rs,  the  convention  ailjonrned. 


CONVENTION  NOTES. 

The  Allis-Chahners-Bullock  register,  which  is  now  looked 
upon  as  a  necessary  accompaniment  of  the  Canadian  Electrical 
Association  convention,  was  printed  and  distributed  four  times. 
The  last  issue  contained  282  names. 

Wednesday  evening  the  delegates  were  the  guests  of  the 
Canadian  Electrical  Ex)bibition  Company,  a  reception  and 
luncheon  being  tendered  in  the  Drill  Hall  on  Craig  street. 

The  electrical  fraternity  owned  His  Majesty's  Theatre 
Thursday  evening,  when  ' '  The  Gingerbread  Man ' '  was  pre- 
sented before  a  large  audience. 

The  business  sessions  closed  Friday  noon.  In  the  afternoon 
some  of  the  delegates  visited  the  Blue  Bonnets  race  track,  while 
the  evening  was  devoted  to  a  run  through  the  city  to  Dominion 
Park. 

The  question  now  is,  where  should  the  1908  convention  be 
held? 

The  .Montreal  Street  Railway  Company  generously  furnished 
all  members  of  the  (,'anadian  Electrical  Association,  the  Mari- 
time Electrical  Association  and  the  Cana<lian  Street  Railway 
.Association  with  special  coupon  tickets  good  for  the  week.  The 
Bell  Telephone  Company  likewise  extended  the  privileges  of 
tlieir  local  wires. 

The  Local  Committee  worked  zealously  for  the  entertainment 
of  the  visitors.  It  was  composed  of  H.  D.  Bayne  (chairman), 
Alderman  Sadler,  J.  W.  Pilcher,  L.  .1.  Belnap,  Watson  Jack, 
E.  F.  Sise  and  D.  McDonald. 

One  of  the  unique  souvenirs  presented  by  the  Sunbeam 
Lamp  Company  during  the  late  Electrical  Exhibition  in  Mont- 
real was  a  re-fillable  lamp,  the  invention  of  their  manager,  Mr. 
E.  Irving.  Tne  process  of  re-filling  the  lamp  in  question  is  so 
simple  that  quite  a  few  have  been  able  to  do  the  work  them- 
selves without  the  aid  of  skilled  labor.  Further  details  will 
probably  be  furnished  regarding  this  invention  on  application 
to  Mr.  Irving  himself.  A  pen  knife  bearing  the  inscription 
"Use  Sunbeam  Lamps"  was  also  <1istributed  to  members  of 
the  Canadian  Electrical  .Vssociation. 


THE  NEW  C.  E.  A.  PRESIDENT, 

Mr.  R.  S.  Kelsch,  the  new  president  of  the  Canadian  Electri- 
cal Association,  is  one  of  the  most  prominent  electrical  men  in 
Canada.  He  has  been  engaged  in  electrical  engineering  work 
for  the  past  twenty  years,  during  the  first  ten  years  in  Chicago, 
in  charge  of  the  large  electrical  properties  in  that  city,  and 
since  April,  1897,  he  has  l>een  located  in  Montreal.  He  built 
and  operated  the  Lachine  Hydraulic  system,  remaining  in 
charge  of  the  same  in  the  capacity  of  general  superintendent 
and  engineer  until  the  Lachine  Company  was  absorbed  by  the 
Montreal  Light,  Heat  &  Power  Company  in  May,  1903.  He 
then  opened  up  an  office  as  consulting  electrical  engineer,  and 
the  Montreal  Light,  Heat  &  Power  Company  immediately  re- 
tained his  services  to  consolidate  the  two  immense  electrical 
properties.  This  system  was  as  different  as  day  is  from  night 
— -one  system  being  known  as  three  phase  60  cycle  system,  while 
the  other  was  a  two  phase  66  cycle  sj'stem. 

In  addition  to  this  work,  he  has  designed  and  constructed 
power  plants  all  over  the  Dominion  of  Canada,  amongst  which 
are  the  following:  The  Kaministiquia  Power  Company.  Fort 
William,  Out.;  the  Ottawa  &  Hull  Power  &  Manufacturing 
Company.  Ottawa;  Sherbrooke  Power,  Light  &  Heat  Company, 
Sherbrooke;  Quebec  Railway,  Light  &  Power  Company,  Quebec; 
Brantford  Electric  Light  Company,  Brantford,  Ont.;  town  of 
Napanee,  Xapauee,  Ont. 
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THE  HELION  INCANDESCENT  FILAMENT  LAMP 


The  Helion  lamp,  recently  exhibited  before  the  Electrical 
Engineering  Society  at  Columbia  University,  New  York  City, 
and  also  at  a  meeting  of  the  American  Physical  Society,  held 
in  conjunction  with  the  American  Association  for  the  Advance- 
ment of  Science  in  New  York  last  winter,  is  the  result  of  a 
number  of  years'  experimenting  on  materials  for  incandescent 
filaments  by  Walter  G.  Clark  and  Professor  Herschell  C.  Par- 
ker, of  New  York  City. 

For  the  past  three  years  the  research  work  has  been  carried 
on  in  one  of  the  research  laboratories  in  Fayerweather  Hall, 
and  the  inventors  have  for  a  number  of  years  directed  their 


Fig.  I. — Helion  Lamp 

attention- to  the  development  of  a  material  capable  of  with- 
standing a  higher  temperature  than  the  carbon  filament  used 
in  the  incandescent  lamp. 

The  carbon  filament  at  present  used  begins  to  disintegrate 
or  vaporize  at  a  comparatively  low  temperature  when  that  tem- 
perature is  produced  by  the  pasage  of  an  electric  current 
through  the  filament,  the  disintegration  beginning  between 
1400°  and  1600°  (blacli  'body  temperature),  and  by  the  time 
1700°  (black  body  temperature)  is  reached  the  disintegration 
is  so  rapid  that  the  lamp  fails  either  through  the  filament  part- 
ing or  through  loss  of  efficiency  due  to  the  disintegration  of  the 
filament  and  the  deposit  upon  the  glass  of  the  carbon  shot  off  or 
vaporized  from  the  filament.  With  the  ordinary  3  1-2  watt 
carbon  filament  lamp,  the  efficient  life  of  the  lamp  is  taken  at 
approximately  600  hours,  for  if  the  filament  does  not  part  at 
this  time  the  efficiency  has  dropped  to  a  point  where  it  is  more 
economical  to  pay  for  a  new  lamp  than  to  pay  for  the  increased 
current  consumption  per  candle  power  of  light  delivered. 

Another  feature  of  incandescent  lighting  is  the  yellow  color 
of  the  light,  which  does  not  give  the  same  color  values  as  day- 
light. For  this  reason  colors  appear  very  differently  when 
observed  under  daylight  and  the  incandescent  electric  lamp, 
and  for  the  same  reason  a  lamp  giving  a  light  more  nearly  the 
color  of  daylight  is  a  more  effective  illuminant,  as  the  human 
eye  has  become  trained  to  observe  and  judge  colors  and  illumin- 
ation under  solar  light. 

As  the  temperature  of  a  solid  source  of  light  increases,  the 
proportion  of  blue  and  violet  rays  increase  more  rapidly  than 
the  longer  waves  in  the  red  and  yellow  of  the  spectrum.  For 
this  reason  the  red  and  yellow  becomes  less  prominent  and  the 
light  becomes  whiter  as  the  temperature  increases. 

The  matter  of  selective  radiation  can  also  be  utilized  to  this 
end  when  the  selective  radiation  is  in  that  portion  of  the 
spectrum  which  tends  to  produce  a  light  approaching  a  white 
light.  The  Welsbach  mantel  is  an  excellent  example  of  selec- 
tive radiation  in  this  portion  of  the  spectrum.  The  Cooper- 
Hewitt  mercury  vapor  lamp  is  another  illustration  of  selective 
radiation,  but  from  a  gas.    In  this  case  the  selective  radiation 


is  in  the  blue  and  green  end  of  the  spectrum  and  is  lacking  in 
the  red  and  yellow  rays,  so  that  the  light  produced  is  very  dif- 
ferent from  sunlight. 

In  the  development  of  the  Helion  filament,  Mr.  Clark  and 
Prof.  Parker  experimented  with  a  great  many  substances  cov- 
ering practically  every  element  whose  physical  properties  gave 
any  promise  of  success,  in  both  metallic  and  non-metallic  ele- 
ments, and  they  became  convinced  that  while  some  metallic 
substances  would  withstand  the  temperature  necessary  to  pro- 
duce an  efficient  filament,  the  low  resistance  of  metals  would 
necessitate  that  the  filaments  should  be  of  exceedingly  small 
cross-section  in  order  to  secure  sufficient  resistance  to  utilize  in 
the  lamp  the  voltage  of  an  ordinary  commercial  circuit  in  a 
lamp  of  any  modern  or  commercial  size. 

It  is  exceedingly  difficult  to  produce  a  filament  from  the  re- 
fractory metals  of  the  small  cross-section  necessitated  by  the 
high  conductivity  of  the  metal,  and  if  the  filament  is  produced 
it  is  so  attenuated  that  it  is  lacking  in  structural  strength,  so 
that  a  lamp  made  from  this  character  of  filament  would  be 
exceedingly  fragile. 

The  inventors'  early  observations  along  this  line  have  been 
borne  out  by  the  difficulty  experienced  in  producing  commer- 
cially a  practicable  metallic  filament  lamp  for  commercial 
voltage.  In  producing  a  lamp  filament  from  material  of  lower 
conductivity  or  higher  resistance  than  a  metal,  it  is  possible  to 
use  a  greater  cross-section  for  a  given  degree  of  incandescence 
at  a  given  flow  of  current.  Some  early  experiments  by  Mr. 
Clark  indicated  silicon  as  a  material  which  gave  promise  of 
considerable  success  although  the  melting  point  of  this  material 
was  comparatively  low,  but  they  found  that  under  certain  con- 
ditions they  were  able  to  produce  the  material  in  such  a  state- 
that  it  withstood  vaporization  to  a  very  high  temperature  and 
they  also  found  that  the  radiation  in  the  visible  spectrum  was 
greater  than  that  of  the  ordinary  carbon  filament. 

This  increased  radiation  was  not  confined,  to  one  portion  of 
the  spectrum,  but  appeared  to  extend  throughout  the  entire 
visible  range  and  gave  promise  both  in  the  matter  of  with- 
standing higher  temperature  and  in  giving  off  a  greater  per- 
centage of  wave-lengths  in  the  visible  spectrum  than  any  other 
material  with  which  they  had  experimented  so  far.  Mr.  Clark 
and  Professor  Parker  have  experimented  upon  this  material  for 
several  years,  and  after  repeated  failures,  they  succeeded  in 
producing  the  desired  material  in  the  form  of  a  filament,  pos- 
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Fig.  2. 

sessing  the  necessary  characteristics  for  use  in  an  incandescent 
lamp. 

The  method  by  which  the  filament  is  made  is  very  similar  to 
the  one  used  in  treating  or  flashing  the  ordinary  carbon  fila- 
ment; as  they  use  a  base  of  carbon  very  similar  to  the  ordin- 
ary filament  on  which  they  deposit  a  silicon  compound  out  of 
gases  which  are  introduced  into  a  flask  of  the  same  general  type 
as  used  in  producing  a  carbon  filament.  As  soon  as  the  ma- 
terial begins  to  deposit  upon  the  surface  of  the  filament,  the 
emissivity  in  the  visible  range  immediately  increases,  and  with 
practically  no  change  in  the  current  consumption,  the'  bril- 
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li.'incv  inrrrasos  vorv  niat(>ri;illy.  'Vho  pcrinancnry  nr  lifp  of 
the  filatnont  at  the  fnnpornturp  at  which  thoy  opnratn  is  ap- 
parently dcppnclent  upon  the  amount  of  thp  conipounrl  which 
is  ilepositpfl  upon  thp  filampiit,  but  when  a  siifficipnt  amount 
is  (Ippositod,  thpy  atill  rptain  a  rcsistancp  high  pnough  so  that 
thpy  are  ahlp  to  observe  110  volts  in  a  singlp  corrugatprl  loop. 
(Fig.  1.) 

The  inventors  claim  to  have  bepn  alilp  to  producp  lamps  of 
this  charactpr  for  110  volts  consuming  .lO  watts  and  giving  30 
candlp  power  of  light  and  withstanding  a  temperature  of  1750° 
(black  body  measurement)  without  any  apparent  disintegra- 
tion or  blackening  of  the  globe. 

Another  characteristic  of  the  filament  is  that,  uliilc  the  ma- 
terial applied  to  the  filament  in  their  treatiupnt  lias  a  negative 
temperature  co  efficient  of  resistance  and  the  carbon  on  which 
it  is  deposited  has  a  negative  temperature  co-efficient,  the  com- 
pleted filament  exhibits  this  negative  temperature  co-efficient 
only  to  about  1400°  (black  body  temperature),  at  which  time 
it  reverses,  becomes  positive  and  the  positive  temperature  co- 
efficient increases  very  rapidly  as  the  temperature  increases,  so 
that  in  this  respect  the  filament  has  both  the  desirable  feature 
of  negative  temperature  co-efficient  from  the  central  station 
point  of  view  and  a  positive  temperature  co-efficient  at  the 
temperature  at  which  it  is  operated,  which  is  valuable  from  the 
consumer's  point  of  view,  as  it  enables  a  lamp  to  better  with- 
stand increases  of  voltage  than  would  be  the  case  if  the  tem- 
perature co-efficient  were  negative. 

The  curve  shown  in  Fig.  2  is  plotted  from  caudle  i>ower 
determinations  on  both  the  carbon  filament  and  the  "Helion" 
filament  made  by  the  Electrical  Testing  Laboratories  of  New 
York  City. 

The  temperature  determinations  were  made  on  the  same 
lainj)s  by  means  of  the  Fery  absorbption  pyrometer  at  Coluni- 
l)ia  University,  New  York  City.  It  will  be  noted  that  the  car- 
bon filament  lamp  at  1380°  (black  body  temperature)  required 
practically  9  watts  per  candle  power,  while  the  "Helion"  fila- 
ment at  this  temperature  required  but  3  1-2  watts,  at  1500° 
(black  body  temperature),  the  carbon  filaments  required  3  2-3 
watts  per  candle  power,  the  'Helion"  fiianu'nts  2  1-3  watts  per 
candle  power.  , 

The  carbon  filament  lamp  was  rated  at  3  1-2  watts  per  caudle 
power.  At  this  rating  the  temperature  observed  on  tthc  Pyro- 
nu'ter  was  1510°;  at  1600°  the  carbon  filament  lamp  required 
2  1-4  watts  per  candle  power,  the  "Helion"  1  1-2  watts  per 
candle  power. 

At  this  temperature,  the  disintegration  of  the  carbon  fila- 
ment was  so  rapid  that  the  efficiency  began  to  fall  off  very 
materially  before  another  reading  could  be  made,  but  the 
"Helion"  filament  was  carried  up  to  1700°  (black  body  tem- 
perature), at  which  temperature  it  consumed  1.07  watts  per 
candle  power.  In  raising  the  temperature  on  these  filaments 
from  1400°  (black  body  temperature)  to  1600°,  the  resistance 
of  the  carbon  filament  decreased  4  ohms,  while  the  resistance 
of  the  "Helion"  filament  increased  5  1-2  ohms.  From  1600° 
to  1700°  (black  body  temperature)  the  resistance  of  the 
"Helion"  filament  increased  9  ohms. 

Conclusive  life  tests  had  not  been  completed  upon  the  low 
candle  power  filaments  of  small  cross-section  at  the  time  the 
lamps  above  referred  to  were  exhibited,  but  life  tests  made 
upon  filaments  of  greater  cross-section  for  higher  candle  power 
filaments  at  one  watt  per  candle  power  operated  up  to  in  one 
case  as  high  as  1,270  hours,  and  on  a  number  of  filaments  up- 
wards of  700  hours,  and  in  each  ease  the  drop  in  candle  power 
was  very  small,  only  about  3  per  cent.  In  each  case  the  lamp 
failed  at  or  near  the  joint  where  the  filament  was  united  to 
the  platinum  leading-in  wires. 

They  found  that  the  cement  used  for  uniting  the  fihnnent 
to  the  platinum  acted  upon  the  filament,  so  for  some  time  past 
they  have  been  engaged  in  the  development  of  a  cement  for 
making  this  .joint,  which  will  not  act  upon  the  filament,  as  the 
lamps  of  low  candle  power  must  necessarily  have  filaments  of 
reduced  cross-section,  b\it  the  amount  of  the  cement  u.sed  is 
l>ractic:tlly  as  great  as  though  the  filament  werp  of  much 
great<'r  cross-section.  For  this  rpason  a  cement  which  acts 
upon  and  ilestroys  the  surface  will  destroy  the  small  filanunt 
much  more  (|uickly  tlian  it  does  when  used  with  a  filament  of 
greater  cross-section. 

This  spring  Prof.  I'lirker  and  Mr.  Clark  in  their  expiTiments 
«ith  cement  iliscovered  one  which  from  experiments  to  date 


points  to  being  eminently  satisfactory,  in  fai-t  ■  xp.  niiM utal 
lamps  produced  in  the  laboratory  have  operated  under  labora- 
tory conditions  at  an  efficiency  of  one  watt,  and  less  than  one 
watt  per  candle  power  for  a  period  of  time  which  encourages 
them  in  the  belief  that  the  "Helion"  filament  can  now  be  made 
commercially  practicable  at  an  efficiency  of  one  watt  per  candle 
power,  with  the  added  advantage  that  the  light  given  by  the 
"Helion"  lamp  is  a  pure  white  light,  more  nearly  resembling 
sunlight  than  any  artificial  iUuminant  yet  produced. 

It  is  for  this  reason  that  they  have  adopted  for  the  lamp 
and  substance  of  which  the  filament  is  formed,  ' '  Helion, ' '  from 
llelio's  Greek  for  sun. 

A  company  of  infiuential  Canadian  business  men  is  being 
formed  to  manufacture  the  "Helion"  incandescent  electric 
lamp  in  Toronto,  and  it  is  expected  that  their  factory  will  be 
in  operation  in  the  spring  of  1908.  We  are  informed  they 
have  already  received  offers  of  very  large  contracts  for  lamps, 
practically  sufficient  to  keep  the  anticipated  factory  working  to 
its  full  capacity  for  a  year  and  a  half.  We  understand  the 
' '  Helion ' '  lamp  is  covered  by  strong  patents. 

Mr.  W.  M.  Campbell,  209  Stair  Building,  corner  Bay  and 
Adelaide  streets,  Toronto,  is  in  charge  of  the  new  company's 
affairs  in  Toronto. 


ELECTRIC  CURRENT  THIEF  CAUGHT. 

A  matter  of  interest  to  electricians  in  general  and  electric 
light  companies  especially,  was  the  conviction  in  Vancouver, 
B.C.,  recently,  of  William  H.  Davis  for  stealing  electricity  by 
diverting  the  current  from  the  meter. 

Davis  was  the  proprietor  of  a  private  sanitarium  where 
electric  baths  were  administered.  He  had  two  contracts  with 
the  British  Columbia  Klectrie  Railway  Company,  one  for  light 
at  the  usual  lighting  rates,  and  one  for  electricity  for  the 
baths  and  his  electric  sign  at  power  rates,  which  was 
lower  than  the  lighting  rate,  the  latter  having  a  minimum  of 
$17  per  month.  This  arrangement  had  been  in  force  since  last 
fall.  The  first  month  everything  was  apparently  alright.  The 
second  month  the  actual  cost  of  the  amount  used,  according  to 
the  meter,  was  below  the  minimum  rate  and  kept  lower  right 
along.  The  electric  company  became  suspicious  that  something 
was  wrong,  but  though  its  employes  patronized  the  baths,  they 
could  not  detect  the  real  cause  without  exciting  the  suspicions 
of  Davis,  as  the  meter  was  too  high  up. 

The  method  employed  by  Davis  was  the  removal — presum- 
ably .by  jerking  it  out — of  the  potential  wire  entering  the 
meter,  and  the  insertion  of  a  specially  made  wire  plug.  When 
he  wanted  the  meter  to  register — as  he  would  about  the  time 
the  reader  was  expected  around — he  brought  the  bare  end  of 
the  potential  wire  in  contact  with  tlje  bare  portion  of  the 
plug;  at  other  times  the  bare  end  of  the  potential  wire  rested 
against  the  insulatory  part  of  the  plug,  and  the  insulation  pre- 
vented the  current  passing  through  the  meter.  In  addition  to 
"fixing"  the  bath  current  meter,  Davis  had  also  practically 
re-wired  the  premises  for  lighting  so  that  the  current  for  the 
lights  throughout  the  establishment  was  taken  from  the  power 
current  wires  anil  was  obtained  at  the  lower  rate. 

For  the  defence  it  was  claimed  that  Davis  was  not  stealing 
or  committing  a  criminal  offence,  as  under  the  contract  with 
the  Electric  Company  the  company  had  the  right  to  make  an 
average  bill  of  charges.  This  plea,  however,  was  not  success- 
ful, an<l  Davis  was  sentenced  to  six  months  on  the  charge  of 
stealing  current,  and  was  fined  $75  and  costs  on  behalf  of  the 
Dominion  Government  on  the  charge  of  tampering  with  the 
meter. 


In  view  of  the  rapid  growth  of  the  mining  industry  on  the 
I'acitic  coast,  the  Tyee  Copper  Company,  of  Ladysmith,  B.C., 
have  decided  to  largely  increase  their  smelter  capacity.  In 
accordance  with  this  plan  they  are  to  install  a  first-class  elec- 
trical eiiuipment  for  the  handling  of  the  ore  and  they  have 
alreaily  placed  their  initial  order  for  this  apparatus  with  Allis- 
<  lialmi'rs-Bullock,  Limited,  through  their  local  agents  in  Van- 
ci>uvi>r.  This  onler  includes  a  100  kw.,  150  r.p.m.,  240  volt, 
type  "I."  d.  c.  generator,  direct  connected  to  a  14  inch  by  24 
inch  "Simple  Reynolds  Reliance  Corliss  engine,  two  35  h.p. 
22(1  volt  standard  A.  C.  B.  single  drum  electric  hoists,  one 
s.MDO  pound  electric  mining  type  locomotive,  anil  one  three 
panel  blue  Vermont  marble  switchboard. 
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SUSPENSION  TYPE  INSULATOR  FOR  HIGH- 
VOLTAGE  TRANSMISSION  LINE. 

The  Locke  Insulator  Manufacturing  Company,  Victor,  N.Y., 
has  designed  and  placed  on  the  market  a  suspension  type  of 
insulator  for  high  voltage  transmission.  The  accompanying 
illustrations  give  an  idea  of  the  appearance  and  adaptability 
of  this  type  of  insulator.  The  insulator  element  is  made  up  of 
two  pieces  of  porcelain — a  short  inner  shell  and  an  outer  flaring 
shell.  These  shells  are  tested  individually  at  a  potential  of 
approximately  60,000  volts  before  assembling,  and  the 
assembled  element  is  tested  at  a  potential  in  excess  of  90,000 


Fig.  I. — New  Suspension  Type  Insulator  for 
High-Voltage  Transmission. 


volts  for  a  period  of  five  minutes.  The  design  of  these  insu- 
lators was  developed  by  J.  V.  E.  Duncan,  electrical  engineer  for 
Sanderson  &  Porter,  New  York  City,  and  W.  T.  Goddard,  elec 
trieal  engineer  of  the  Locke  Insulator  Manufacturing  Company. 

This  insulator  possesses  many  advantages  over  the  regula- 
tion pin-supported  type  of  insulator  for  about  75,000  volts.  It 
has  great  mechanical  strength  and  can  be  made  at  a  lower 
cost.  The  transmission  line  may  be  run  with  one  unit,  and 
the  insulating  element  increased  at  nominal  erection  expense 


Fig.  2. — Method  of  Applying  New  Suspension  Type 
High-Voltage  Insulators. 

to  at  least  100,000  volts,  as  the  increase  in  the  transmission 
voltage  may  determine. 

In  difficult  localities  one  or  more  of  the  units  can  be  carried 
n.bout,  thus  taking'  advantage  of  the  element  of  portability. 
Tlic  li;i.l)ilil,y  to  [iiiMcl  iiri!  frorri  (l;i,iii:i,g<i  is  rodiH'rij  licc.'uisr  of 


the  wider  separation  between  the  earth  and  the  conductors.  The 
insulator  being  made  up  of  a  series  of  individual  elements, 
it  is  extremely  unlikely  that  the  breakdown  of  one  element  will 
throw  the  line  entirely  out  of  service. 

The  insulator  is  said  to  have  an  ultimate  mechanical  strength 
ranging  from  10,000  to  12,000  pounds. 


THE  LATE  MR.  JOHN  YULE. 

In  the  death  of  Mr.  John  Yule,  which  occurred  at  his  home 
at  Guelph,  Out.,  on  September  19th,  a  heavy  loss  was  sustained 
by  that  city.  As  manager  of  the  electric  light  and  gas  plants, 
be  united  with  his  professional  knowledge  a  business  acumen 
which  made  his  services  of  almost  incalculable  value.  The 
electrical  fraternity  will  also  feel  his  loss  keenly,  as  his  sjjleii- 
did  work  while  actively  connected  with  the  Canadian  Electrical 
Association  is  still  a  matter  of  frequent  mention. 

Born  in  Brechin,  Scotland,  in  1844,  Mr.  Yule  entered  upon 
his  studies  in  gas  and  electrical  works,  starting  with  the  Duu- 


The  Late  Mr.  John  Yule. 


ilee  Gas  Company.  Severing  his  connection  with  that  company 
in  1881,  twenty-six  years  ago  he  came  to  Canada  and  settled 
in  Guelph,  where  he  took  charge  of  the  plants  of  the  Guelph 
Light  &  Power  Company.  His  services  in  that  capacity  were 
so  eminently  satisfactory  that,  when  the  city  acquired  the 
plant  about  five  years  ago,  Mr.  Yule  was  engaged  as  manager, 
as  a  civic  official.  His  progressive  policy  was  continued  to  the 
end.  Sound  and  conservative  in  his  business  judgment,  it  is  a 
tribute  to  him  that  in  all  his  propositions,  large  as  they  some- 
times seemed  at  the  outset,  he  was  met  by  a  ready  response 
which  evidenced  the  trust  reposed  in  his  integrity  and  ability. 

For  many  years  Mr.  Yule  was  prominently  identified  with 
the  Canadian  Electrical  Association,  of  which  he  was  president 
for  two  consecutive  years.  To  him,  perhaps,  more  than  any 
other  man,  is  due  the  credit  of  carrying  to  a  successful  issue 
the  Conmee  Act,  which,  notwithstanding  the  many  attacks  made 
upon  it,  represented  wise  and  necessary  legislation. 

The  late  Mr.  Yule  was  a  man  of  many  friends,  a  warm 
favorite  in  various  social  and  business  organizations.  He  is 
susvived  by  his  wife  and  two  daughters.  Miss  Yule,  at  home, 
and  Mrs.  (Prof.)  Harcourt,  of  Guelph. 


SPECIAL 

GAS  OR  GASOLINE  ENGINES 
FOR  ELECTRIC  LIGHTING 

Made  in  sizes  from  5  to  50  H.  P. 
Designed  specially  for  running-  Dynamc  s 
and  can  be  operated  on  Natural  Gas, 
Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 

E.  S.  COOPER 

128  Adelaide  St.  E.       Toronto,  Ont. 
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SPARKS. 

The  Laing  Packing  &  Provision  Company,  whose  large  estab- 
lishment is  located  on  Mill  street,  Montreal,  have  renewed  their 
contract  with  the  Montreal  Light,  Heat  &  Power  Company  for 
the  eupply  of  all  power  service  required  to  operate  their  re- 
frigerating and  packing  plant.  The  Laing  Company  were  per- 
haps the  pioneer  packing  house  in  Montreal  to  operate  elec- 
trically. 

The  Municipal  Electric  Commission  has  made  a  recommenda- 


tion to  the  City  Council  of  Ottawa  that  it  be  authorized  to 
make  the  following  offer  to  Messrs.  Gilmour  &  Hughson,  the 
owners  of  the  Chelsea  water  power,  that  one-half  the  bed  of  the 
Gatineau  river  at  the  fall  of  Chelsea,  with  the  right 
to  take  water  enough  from  the  river  to  develop  2.5,000 
horse-power,  be  purchased  by  the  city  for  the  sum  of  $200,000, 
and  that  in  addition  the  city  agrees  to  build  within  ten  years  a 
dam  across  the  entire  river  capable  of  establishing  an  eighty- 
foot  head  at  the  water  power. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 


Producers  and  Shipper*  of- 


.TdT.  poles 

and  manufacturers  of 

RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES 

YARDS  IN  BRITISH  COLUMBIA 


r 


I 
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THE  TELEPHONE  | 

Is  a  Companion,  Friend  and  Servant  jji 

Combined.  S 

Invaluable    for    convenience   in    the  IG 

household.  tJ 


LONG  DISTANGE  TELEPHONE  SERVICE  1 

has   no   equal    for   the   facility  it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


5ELI  TElEPIIfllE  GflilNI  OE  GllillDB 
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E/\IGLISH  AGENCY 

English  manufacturer  desires  to  get  in  com- 
munication with  a  first  class  firm  in  Canada  in  a 
position  to  sell  all  classes  of  electrical  material. 
Apply  Box  82,  Canadian  Electrical  News, 
Toronto,  Ont. 


POSITION  WANTED 

Electrician  and  Engineer  of  twelve  years  experi- 
ence wishes  position  as  travelling  salesman  for 
electrical  machinery,  engine  supplies  or  oils.  Well 
acquainted  with  trade  in  Western  Ontario.  Techni- 
cal educ.-ition.  References.  Apply  Box  77,  Canadian 
Electrical  News,  Toronto. 


FOR.  SALE 

2  .Steam  Derricks  with  Swing  Gear  complete 
2  Ste.lm  Drills 
I  Portahle  Engine  12  H.P. 
1  Locomotive  I?oiler  2$  H.P. 
I  Concrete  Mixer 
1  Rotary  Pump 
I  Stone  Crusher 
The   Pembroke  Electric   Light  Co.,  ,  Limited. 

Pemhroke,  Ontario. 


FOR  SALE 

15  ton  traveling  crane,  hand  operated. 

46  ft.  rail  span. 

47'  extreme  length. 

4  10^"  from  runway  rail  to  highest  point  of  crab. 
About  2.S  ft.  lift. 

Crab  runs  on  top  of  two  parabolic  bridge  girders. 

Made  by  Whiting  Foundry  Equipment  Co.,  1903. 
Of  good  construction  and  in  excellent  order. 
Has  been  used  only  for  erection  of  machinery  in  an 
electric  station,  i.e.,  has  been  actually  working  but 
a  small  fraction  of  the  period  of  its  installation  and 
has  not  been  subjected  to  dust  or  weather.  Reason 
for  disposal  is  the  need  of  a  larger  crane. 

Communicate  with  Tin;  Shawintuan  Water 
&  I'owHK  Company,    Montreal,  P.  Q. 


TENPEftS  WANTED 


A  Veekly  Journal  of  advance  informa. 
tion  and  public  works. 

The  recognized  medium   for  advertise- 
ments for   '  Tenders. 


iCANAD^AN  CONTRACT  RECORD^ 

TORONTO.  E 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 

TELEPHONES 


We  manufacture  TELEPHONES  for  all  hinds  of  aeruice. 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


ALUMINUM 

ELECTRICAL  CONDUCTOJiS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

rrice-:  with  full  infctuation  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH,  PA. 
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INVENT   NEW  LIGHT 
WORTH  MILLIONS 

Columbia  University  Professor  and  Associate  have  discovered  a  new  Incandescent    Lamp    Filament  which 

they  have  called  *'H©lioi:i" 
A  white  light  with  tremendous  increase  in  candle  power  and  produced  at  a  great  reduction  in  the  present  cost. 

A   NON- METALLIC  FILAMENT 
SILICON    SUBSTITUED    FOR  CARBON 

A  strong  Company  of  influential  business  men  is  organizing  in  Toronto  to  manufacture  this  wonderful 

"JH.eliOMi"  Incandescent  Electric  Lamp  in  Canada. 
They  are  anxious  to  spread  the  Company's  valuable  Stock  in  small  lots  among  the  strongest  business  men 

they  can  find  throughout  the  whole  Dominion. 
A  few  wealthy  Electrical  Men  interested  in  Niagara  Water  Power  are  considering  buying  up  all  the  stock 

that  has  not  yet  been  subscribed  for,  but  if  possible  before  this  is  done  the  oiganizers  would  like 

a   few   subscriptions   from    Electrical    Men   who   would   become   sole   agents   to   distribute  the 

"  Helxon  "  Lamps  in  their  respective  districts  and  localities. 
A  Post  Card  addressed  as  below  will  bring  a  Prospectus  and  full  particulars. 

W.   M.    CAMPBELL,    209  Sta.ir  Building, 

Corner  Bay  and  Adelaide  Streets.  TORONTO.  CANADA. 


4t 


GOLDIE  CORLISS  ENGINES 

Vertical  and  Horizontal, 
Simple,  Tandem  Compound 
and  Cross  Compound 


SPECIAL    FEATURES : 

NOISELESS  RUNNING,  RIGIDITY  OF  FRAME,  GOOD 
GENERAL  DESIGN,  GLOSE  REGULATION,  ETG. 


THe  GOLDIE  &  MG6ULL0GH 

GO.,  Limited 

GALT      -       ONTARIO       -  CANADA 

Western  Branch  : 

248  McDERMOTT  AVE..  WINNIPEG,  MAN. 

i  Qi'EBEC  Agents:  ROSS  &  GREGG,  Montreal,  Que. 

»  21  aad  42  x30  Vertical  Compound  Ooldle  Corliss  Englae 


Westinghouse  Trausfopmeps 

CORE  AND  SHELL  TYPE 

ECONOMY  OF  OPERATION-DURABILITY-CONTINUITY  OF  SERVICE 

These  three  characteristics  tersely  explain  the  strong  hold 
WESTINGHOUSE  TRANSFORMERS  have  upon  the 
practical  central  station  manager.  He  knows  from  exper- 
ience that  what  WESTINGHOUSE  TRANSFORMERS 
are  doing  is  the  best  guarantee  as  to  what  they  will  do. 

Ask  for  our  Transformer  Catalogues. 

Canadian  Westinghouse  Co.  Limited 

General  Office  and  Works:   HAMILTON,  ONT. 


Cor*  Type 


Traders  Bank  Bldg., 
TORONTO. 
439  Pender  St., 
VANCOUVER. 


For  particulars  address 

nearest  Office:  Sovereign  Bank  of  Canada 

HAMILTON.  Bldg.,  MONTREAL. 

922-923  Union  Bank  Bldg.,  134  Granville  Street, 

WINNIPEG.  HALIFAX. 


Shell  Type 
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FOR  SALE 

One  5  H.I'.  500  Volt  D.C.  Kay  Electric  Motor.  This  motor  is  in 
first  class  condition,  the  armature  havinf;  just  been  re-wound  and 
provided  wiih  new  commutator,  brush  holders,  bearmgs  rebabbitted 
and  rheostat  rebuilt.    Saiisfictory  operation  guaranteed.  Address 

THE  FEDERAL  ELECTRIC  CONSTRUCTION  GO. 

ROOM  306  STAIR  BUILDING.,  TORONTO. 


PROCURED  IN  ALL 
COUNTRIES  • 
LONG  EXPERIENCE 
IN  PATEN!  LITIGATION 


FOR  HAND  BOOK 


ATENTS 


PHONE 

MAIN 

25S2 


RIDOUT  5c  MAVBEE 

103  Bay  Street 
TORONTO,      -      -      -  CANADA 


lift] 


Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge 
As  Chief  Draftsman  of  frng'g  firm  I  know  exactly  the  Quality  and  Quantity 

of  experience  and  practical  training  you  must  have,  and  will  prepare  you 

in  few  months  home  Instructions  for  above  paying  positions,  which  I 

furnish  free  anywhere. 

Complete    Highest  Grade  Drawing  Outfit,  everything   included,  with 

German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  5,  ENG'S  EQUIP'T  CO.,  Inc.,  Chicago. 


pREE 


TO  MY  STUOIMTS 
DcMvarcd  at  enca 


PRESS  THE  BUTTON 
AND    GET   A  LIGHT! 

You  can  get  1,500  lights  for  a  cent. 

No  danger  of  fire,  no  spilling  of  alcohol,  no  re- 
filling of  lamps,  no  getting  out  of  order. 

The  best  electric  cigar  lighter  made.  Fits  any 
socket,  uses  A.  C.  or  D.  C.  Lasts  longer  than  any 
other. 

Made  a  great  hit  at  the  Canadian  Exhibition. 

You  can  sell  your  cigar  man  one  on  sight. 

Make  a  little  money  for  yourself  by  selling 

Besseltric  Cigar  Lighters 

MaLHufacturers  are  desirous  of  selling 
C&.f\adiaLn  patent  rights. 

Write  for  prices  and  particulars  to 

Besseltric  Lighter  Co.  seranton..Pa.,  u.s.a 


PATENTED 


General  Electric  Co.  of  Sweden 

McLnuf acturers  of 

Alternating  Current  Generators,  Belt-driven,  Direct-connected.  Horizontal  and  \  ertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.    Electrical  Hoists.    Direct-Current  Generatf^rs  and 

Motors,  all  types  and  Sizes. 


V  KILMER  &  PULLEN,  McKinnon  BIdg.JORONTO  | 
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100,000  VOLTS 


"VICTOR  " 
100,000  VOlT 
INSULATOR. 


Commercial  transmission  at  100,000  volts 
made  possible  by  ••VICTOR**  insu- 
lators, having  been  adopted  for  the  lines  of  the 
Stanislaus  Electric  Power  Co.,  California,  150 
miles,  3  phase. 

A  MARK  OF  MERIT 

You  are  convinced  that  no  chances  could  be 
taken  for  this  radical  pioneer  work  and  we 
want  you  to  know  that  Victor "  insulators 
are  insurance  at  6,600  volts  or 
3  J, 000  volts  as  well  as 
at  100,000  volts. 

If  you  are 
having  diffi- 
culty in  holding  your 
corner  pins  or  curves; 
or  are  looking  for  insulation  for 
your  wall  entrances;  or  need  floor 
bushings,  or  have  any  other  high  voltage  in- 
sulator problems,  just  send  for  The  Insula- 
tor Book,  1907  Edition. 


THE  LOCKE  INSULATOR  MFG.  GO 


VICTOR,  N.  Y.,  U.  S.  A. 
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MOONLIGHT  SCHEDULE  FOR  NOVEMBER 


Date. 

Light. 
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No.  of 
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A  special  meeting  of  the  City  Council  of  Edmonton,  Alberta, 
was  helfl  September  25tli  to  discuss  the  sale  of  the  street  rail- 
way to  George  Balfour,  an  English  capitalist,  provided  a  satis- 
factory offer  is  made.  On  account  of  the  shortage  of  money 
to  carry  on  the  city,  the  municipal  ownership  is  apparently  fall- 
ing through  and  practically  all  the  aldermen  are  in  favor  of 
selling  the  street  railway. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMATURE  BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.,     -     TORONTO,  ONT. 

Phone   M  172f*. 


Please  mention  the  Canadian  Electrical  News 
when  corresponding  with  advertisers. 


CONDUITS 

FOR  INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent. 

TORONTO        -  CANADA 


-I,  The  above  cut  represents  the  new  DEANE  CONDENSING  apparatus  built  to  meet  the  demand  for 
met  eased  efficiency  caused  by  the  introduction  of  the  STEAM  TURBINE.  For  catalogue  and  other  infor- 
mation apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 

BUILDERS    FOR    C«N«0«  Head  Ofhce  AND  WoRtcs  :  MONTREAL 

DISTRICT  .       MONTREAL.  82  Sovereign  Bank  Building  WINNIPEG.  251  Notre  Panic  Avenue:  NELSON.  Josephine  Street; 

OFFICES    •      TORONTO,  810  Traders  Bank  Building  ;  V.VNCOUVER,  416  Seymour  Street ;  N  EW  GL.\SGO\V.  N.  S.,  Telephone  Building 
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SPARKS. 

The  Cooper  Gasolene  Engine  Company,  of  Winnipeg,  is  an- 
nounced to  have  assigned. 

The  Sherbrooke  Power,  Light  &  Heat  Cjinpany  have  offered 
to  sell  their  plant  to  the  city  for  $190,00). 

Mr.  Joseph  Barrett,  of  Toronto,  is  promoting  a  power  com- 
pany at  Minnedosa,  Man. 

The,  ratepayers  of  North  Toronto,  Ont.,  will  likely  vote  on 
a  by-law  on  January  1st  to  provide  funds  for  an  electric  light 
plant. 

The  city  of  Grand  Forks,  B.C.,  has  entered  into  a  contract 


to  purchase  electric  power  from  the  West  Kootenay  Power  & 
Light  Company. 

■Mr.  N.  Simonsau,  electrical  contractor,  Montreal,  has  ob- 
tained the  contract  for  the  electrical  equipment  of  the  new 
Montreal  jail  at  Sault  au  Eecollet. 

The  Blindman  Electric  Power  Company,  who  have  developed 
a  water  power  on  the  Blindman  river,  are  considering  the 
operation  of  an  electric  railway  to  Gull  Lake. 

The  British  Columbia  Electric  Eailway  Company  will  shortly 
occupy  their  new  car  barns  on  the  corner  of  Westminster  and 
Fourteenth  avenues,  Vancouver. 


Belliss  &  Morcom  Limited.  Engineers 

BIRMINGHAM,  ENGLAND  I 


Established  over  50  years. 
Telegrams  :-* 'Belliss"  Birmingham,  A. B.C.  5th 
Edition. 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  ;  Simplicity;  Streng-th  ;  Exptr- 
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AlUHlLE  the  added  matter  has  brought  the  volume  up  to  date  in  every  phase  of  this  study,  the  original  text,  as  prepared  by  its 
brilliant  author,  remains  to  entrance  the  reader.  New  illustrations  have  been  made  where  it  was  deemed  possible  to  further 
illuminate  the  explanatory  matter.  The  book  contains  no  mathematics.  The  phenomena  of  electricity  are  treated  in  splendidly 
arranged  word  pictures,  and  the  engineer,  the  student  and  the  non-technical  reader,  alike,  raay  be  benefitted  and  entertained  by  this 
book. 
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diagrams  that  really  explain.  We  know  noth- 
ing that  gives  so  much  help  on  a  di£Scult  and 
complex  matter  in  so  short  a  space."  —  New 
York  Sun. 

"We  can  unhesitatingly  recommend  this  book 
to  all  non-technical  readers,  who  desire  a  simple 
and  yet  correct  account  of  the  different  features 
of  modern  electrical  development."  —  Street 
Railway  Journal,  New  York. 

"Is  admirably  adapted  to  instruct  the  i.on- 
technical  reader  who  is  interested  in  that  sub- 
ject. *  *  *  Mr.  Child  enjoyed  a  high  reputa- 
tion for  the  clearness  and  intelligibility  of  his 
writing,  and  the  volume  in  question  exhibits 
these  qualities."— New  York  Tribune. 

"  In  spite  of  the  great  mass  of  electrical 
literature  already  exhisting,  it  is  one  of  the  find 
good  books  of  its  kind.  *  *  *  It  will  find  a 
large  circle  of  readers  on  its  evident  merits"  - 
Engineering  News,  New  York. 
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Push  Switches 

Rotary 
Switches 

Door  Switches 

Standard 

Switches 


o  o 


APPLIANCES 

Galvanized 
Steel 

Wall 

Cases 

Automatic 

Flush 
Receptacles 
and  Plugs 

o  o 


MANUFACTURED  BY 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 


Canadian 
Againts  : 


C.  W.  BOHCARD  COMPANY,  Iimited    126  Wellington  St.  West,  TORONTOrMN. 


THE   CANADIAN  HMXTRICAL  NKVV? 


Shawmut  National  Electrical  Code 
Standard  Porcelain  Bases 

We  manufacture  all  sizes  o(  m:iin  line  anJ  branch  porcelain  on  the  market  to-day. 


Twenty-four 
different  sizes 
and  styles 


Every  size  and 
style  furnished 
with  Carriers 


Punched  Copper  I-ugs  give  best  electric 
conductivity.      These   are  fur- 
nished with  all  Bases. 


We  request  you  to  send  for  our  new  fifty-eight  page  catalogue  descriptive  of  our  line  of  Fuses, 
Bases  and  Fittinj^s  ;  all  approved  by  National  Board  of  Fire  Underwriters. 


SHAWMUT 
National  Electrical  Code  Standard 
Enclosed  Indicating  Fuses 


ARE 

STRONG  IN  CONSTRUCTION 
NEAT  IN  APPEARANCE 
ACCURATE  IN  OPERATION 


Our  Fuses  are  approved  and  listed  by  the  Underwriters' 
National  Electrical  Association  and  are  carefully  tested  and 
inspected  before  shipment. 


■*  end    for    Cat&Iogue    No.  100 


CKacse-Shawmut  Co 

NEWBURYPORT,  -  MASS. 
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LIGHTING  TRANSFORMERS 


This  is  a  view  of  one  of  our  JO  k.  w.  Lighting  Trans- 
formers. Bulletin  300  describes  our  full  line  of  Lighting 
Transformers    Among  the  good  points  are: 

J.  LOW  CORE  LOSS 

2.  HIGH  EFFICIENCIES  AT  ALL  LOADS 

3.  LOW  TEMPERATURE  RISE 

4.  GOOD  REGULATION 

5.  STRONG  MECHANICAL  DESIGN 

ALLIS-GHALMERS-BULLOGK 

LIMITED 

<'Allis-Chalmcr«"  Mining,  Sawmill  and  Flour  Mill  Machinery,  Engines,  Pumps  and  Turbines;  "Bullock" 
Electrical  Apparatus;  "  Lidgerwood  "  Hoisting  Engines;  "  Ingeraoll  "  Air  Compressors, 

Rock  Drills  and  Coal  Cutters. 


Head  Office  and  Works :  MONTREAL 

DISTRICT  OFFICES 

TORONTO— 8io  Traders  Bank  Building.             -  -             MONTREAL— 82  Sovereign  Bank  Building. 

WINNIPEG— 251  Notre  Dame  Avenue.       :                  -  -      NEW  GLASGOW,  N.  S.— Telephone  Bldg. 

NELSON— Josephine  Street                -                 -  VANCOUVER— 416  Seymour  Street. 


THK  CANADIAN'   KF.KCTRlCAf.  NKVVS 


SPECIAL 


•ALAMO  • 

Gas   or    Gasolene  Cngines  for 
Electric  Lighting 

Made  in  sizes  from  5  to  50  H.  P.     Designed  spt>ci(tlly 
for  running'  Dynamos  and  can  be  operated  on  Natural 
Gas,  Artificial  (ias  or  Gasoline. 

Quotations  to  Trade  only. 

E.   S.  COOPER 


128  AnELAiDE  St.  I".. 


TllRONTH,  ONT 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMA7  URE 

BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.    -    TORONTO,  ONT. 

Phone   M  1729. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 
Combined. 

Invaluable    for    convenience   in  the 
household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has    no   equal    for   the   facility  it    affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


DELI  T[lEPiN[  GOMPANY  Of  GANill 


"CALVADUCT"  ahd"L0RICATED" 
CONDUITS  ' 

FOR   INTERIOR    C ONSTR-UCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  Letters  Patent 

TORONTO     .  -  CANADA 


Induction  Motors 


RUGGED  DESIGN 

HIGH 
POWER  FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Buelleiin  100 


THE 


PACKARD    ELECTRIC    CO.,  Limited 


Works:   St.  CatKacrines 


127-129  Bell  Tel.  Bdg. ,  Montreal. 


Somerset  Block,  Winnipeg. 
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THE  STANDARD 
FOR 
RUBBER 
INSULATION 


TRADL  MARK 
R.eg.  U.  S.  PaLtent  Office 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


The  above  cut  represents  the  new  DeaLl\  Condensing  apparatus  built  to  meet  the  demand  for  increased 
efficiency  caused  by  the  introduction  of  the  Steam  Turbine.    For  catalogue  and  other  information  apply 

The  JOHN  McDOUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 

BUILDERS   FOR  CANADA  Head  Office  and  Works  :  MONTKEAL 

DISTRICT  .    MONTREAL,  82  Sovereign  Bank  Building  WINNIPEG.  251  Notre  Dame  Avenue  ;        NELSON,  Josephine  Street; 

OFFICES    •   TORONTO,  810  Traders' Bank  Building:  VANCOUVER,  416  Seymour  Street ;  NEVV  GLASGOW,  N.  S..  Telephone  Building 
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SPARKS. 

The  Northumberland-Durham  Power  Company  commenecrl 
work  last  month  on  the  development  of  Healey  Falls. 

The  electric  furnaces  at  the  plant  of  the  Electro-Metals, 
Limited,  at  Welland,  Ont.,  were  recently  put  into  operation, 
and  the  results  arc  said  to  have  been  very  satisfactory. 

The  Britannia  Copper  Company,  at  Howe  Sound,  have  re- 
cently installed  two  30  h.p.  850  r.p.m.  Allis-Chalmors-Bullock 
induction  motors  for  the  operation  of  their  conveyor  systems. 

The  township  of  Stamford,  near  the  city  of  Niagara  Falls, 
have  decided  to  light  the  highways  by  electricity,  and  have 
entered  into  a  contract  with  one  of  the  lighting  companies  to 
that  end. 

Two  75  kilowatt  belted  type  alternators  with  two  generator 
panels,  two  lighting  panels  and  a  2.')  light  series  a.c.  arc  light 
outfit,  all  of  C.  G.  E.  make,  were  recently  purchased  for  the 
Tlosmer  mines  at  Hosmer,  B.C. 

The  Department  of  Marine  and  Fisheries  has  been  notified 
that  the  five  new  wireless  telegraph  stations,  which  the  Gov- 
ernment arc  erecting  on  the  Pacific  coast,  will  be  opened  for 
business  on  January  1st  next. 

The  electrical  equipment  of  the  C.P.R.  shops,  Vancouver,  has 
recently  been  augmented  by  the  purchase  from  the  C.  G.  E. 
Company  of  three  75  kw.  transformers,  and  thirteen  induction 
motors,  ranging  from  75  h.p.  down  to  5  h.p. 

To  meet  with  their  increased  business,  the  Shawinigan  Lake 
Lumber  Company,  of  Victoria,  B.C.,  have  recently  installed 
a  new  circular  saw  and  edger;  these  machines  being  driven  by 
a  .SO  h.p.  900  r.p.m.  Allis-Chalmers-Bullock  induction  motor. 

The  Tate  Accumulator  Company  of  Canada,  Limited,  has 
been  incorporated  to  manufacture  electrical  accumulators  and 
accessories.  The  capital  stock  is  .$500,000,  and  among  the  in- 
corporators are  Messrs.  O.  A.  Tate,  inventor,  and  James  C. 
Stewart,  manager. 


Thp  Ilinton  Electric  Company,  of  Vancouver,  B.C.,  are  in- 
stalling a  500  light  electric  plant  at  the  tJanadian  Sulphite  Pulp 
Company's  mill  at  Swanson  Bay,  ti.C.  They  are  using  a  C. 
G.  E.  25  kw.  direct  current  belted  type  generator. 

Messrs.  Shannon  Bros.,  operators  of  the  Okanagan  Lnmber 
Company,  Okanagan  Landing,  B.C.,  have  ordered  a  5  1-2  kilo- 
watt direct  current  generator  from  the  Canadian  General  Elec- 
tric Company.  This  includes  a  panel  switchboard  giving  them 
110  lights. 

The  Columbia  River  Lumber  Company,  of  Golden.  B.C.,  have 
duplicated  their  present  power  plant.  The  new  outfit  consists 
of  a  75  kw.  3  phase  60  cycle  2,300  volt  generator,  4  kw.  exci- 
ter and  two  panel  white  Italian  marble  switchboard,  all  of 
Allis-(^halmers- Bullock  manufacture;  also  a  14  inch  x  14  inch 
Robb-.Xrmstrong  horizontal  engine. 

The  City  of  Victoria  has  recently  purchased  through  the  Van- 
couver office  of  Allis-Chalmers-Bullock  a  complete  rock  crush- 
ing plant,  including  a  No.  5-D  Gates  breaker,  a  No.  5  single 
head  25  foot  elevator,  a  30  h.p.  induction  motor,  and  a  com- 
plete set  of  screens.  This  outfit  will  be  used  in  the  extensive 
street  reconstruction  which  is  about  to  be  begun. 

The  new  power  house  for  the  Montreal  Street  Railway  at  the 
corner  of  Notre  Dame  street  east  and  Raymond  street  is  near- 
ing  completion.  It  is  a  building  both  dignified  and  refined, 
being  constructed  of  brick  with  stone  trimmings,  the  whole 
presenting  a  very  plea.sing  appearance,  following  the  usual  style 
we  have  been  used  to  for  some  time  in  buildings  of  this  class. 

The  British  Columbia  Electric  Railway  Company  of  Van- 
couver recently  received  a  200  light  series  alternating  current 
arc  lighting  outfit  for  the  city  of  Vancouver.  This  makes  a 
total  of  850  arc  lights  in  that  city.  The  outfit  was  purchased 
from  the  Canadian  General  Electric  Company.  They  have 
also  ordered,  from  the  same  company,  twenty-six  "  C.  G.  E. 
()"''  ff)ur  motor  equipments. 


You  can  see  for  yovirself  why 

HUBBELL  ATTACHMENT  PLUGS 

have  Distinct  Advantages  over  all  others 


All  Plug  Caps 
Interchangeable 


Always  a 
Perfect  Contact 


Caps  will  not 
Jar  Loose 


THE  STORY  OF  THE  HUBBELL  ATTACHMENT  PLUG 


No  Short  Circuits 


No    Live  Wires 
E^xposed 


Easily  Detached 
by  a  light 
straight  pvill 


U/?e  R.  E.  T.  PRINGLE  CO.,  Limited  -  ^If^'iT^Eo'^N^r 
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SUNBEAM 


The  High  Priced  Lamp 


MANUFACTURED  BY 


The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 


Main  Office  : 

TORONTO 


Factory  : 

ST.  CATHARINES 


Outside  Packed  Plunger  Pump. 


Outside  Packed 
Plunger  Pumps 


Specially  Designed  to  Handle  Hot 
Boiler  Feed  Water  at  High  Pressure 
and  also  Gritty  Water. 


Send  for  Circular  describing  Pump.  blIso 
Catalog  of  our  lines  mentioned  in  List 
below. 


me  GOLDIE  &  McCULLOCH  CO.,  LIMITED.    -    GALT.  ONT..  CAN. 


WE  MAKE  Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Boilers. 
Pumps,  Flour  Mill  Machinery.  Oat  Meal  Mill  Machinery,  Oat  Meal 
Steam  Pan  Kilns,  Wood  Working  Machinery,  Iron  Pulleys,  Wood  Rim 
Split  Pulleys,  Shafting,  Hangers,  Gearing,  Friction  Cl  utch  Pii'leys, 
Friction  Clutch  Couplmgs,  etc..  Safes,  Vaults  and  Vault  Doors. 
Write  for  Catalogue. 


Western  Branch:  248MGDermott  Ave..  Winnipeg,  Man. 

Quebec  Agents:  ROSS  <S.  GREIG.  Mentree.1,  Que. 


Belliss  &  Morcom  Limited,  Eng'ineers 


Established  over  years. 
Telegrams  :-" Belliss"  Birmingham,  A. B.C.  5th 
Edition. 


BIRMINGHAM,  ENGLAND 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  ;  Simplicily;  Strength;  Experience. 
Low  Cost  ;  Reliability  ;  Minimum  Maintenance  ;  Compactness  ;  Good 
Governing-  ;  Durability  ;  Maintained  Efficiency  ;  Qniet  Running. 

3,300  Engines  supplied  or  building,  representing  upwards  of 
600,000  H.P.,  in  sizes  ranging   from  5  to  2,500  B. 
H.P.  of  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  BJlLDlNCS,  MONTREAL,  CAN. 


Representing  our  Two-Crank  Compound  Type  Engine. 


Telegraphic  Address  :  *' Larco'  Montreal. 


Codes  :  A. B.C.  5th  &  Western  Union. 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

Cond\iit  Boxes,  Bvjshirvgs,  Cockrvvits  a^nd  Fittings 
of  every  description,  a.s  well  a^s  Knife  Switches 
and   enclosed  Fvises. 

GET  OUR  PRICES  BEFORE  ORDERING. 


Also  Manufacture 


O  K.  SLEET  CUTTERS  SLEET  CUTTING  WHEELS 

SWEEPER  RATTAN 

Street  Railway,  Electrical  and  Mill  Supplies 

J.   A.   DAWSON    ^  CO. 


148  McGill  Street 
MONTREAL 


324-326  Smith  Street 
WINNIPEG 


CaLndLdian  White  Company*  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL.  CANADA 

WINNIPEG  OFFICE :  BANK  OF  BKITISH  NOR.TH  ANERJCA  BUILDING 

MNGINSSRS  AND  CONTRACTORS 

FOR 

Steam  9^nd  Electric  RaLilroaLds:  Electric  Light  aLtid  Power  PlaLtits:  Building  Con- 
struction: Water  •.nd  GblS  Works:  Docks.  HeLrbor  Works,  etc.  etc 


J.  a.  WHITE  &  COMPANY,  INC' 
New  York  City 


CORRESPONDENTS 
J.  a.  WHITE  A  COMPANY,  LIMITBD, 
Loa^oa,  Eagland 


WARINa.WHITB  BUILDINO  CO. 
LoDdoa,  Eagland 


Arc  Lamps,  Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 


John  Forma^n 

248  aLnd  250  Craig  Street  W. 

Montreal,  Que. 
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Electrical  News 

6  ENGINEERING  JOURNAL 

PUBLISHED     ON     THE     FIFTEENTH    OK     EVERY     MC)NTH  BY 

HUGH  c,  Maclean,  limited, 

Head   Okfice  :   Confederation    Life  Building, 
TORONTO,  CANADA. 

Telephone  Main  2362. 

HEAD  OFFICE      -      Confederation  Life  Building^,  TORONTO 

Telephone  Main  2j62 
MONTREAL       -       Telephone  Main  2299.    B34  Board  of  Tiade 

D.  BURNSIDE,  Represeniative 
WINNIPEG,       -        -         -     '     Telephone  218.    330  Smith  St. 

RICHARD  F.  HICE,  Representative 
VANCOUVER       -        -         Telephone  2248.    615  Hastings  St. 
GEO.  A.  GALL,  Representative 


AD  TEKTIHKMEJS  TS. 

Advertising  rales  sent  promptly  on  application.  Orders  fo:  advertising  should 
reach  the  oSce  ol  puhlication  not  liiter  tiian  the  isl  day  ot  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
oi  the  advertiser,  requests  for  change  should  reach  the  olhce  as  early  as  the  26th  day 
of  the  mo  th   for  the  succeediug  month's  issue. 

SVJittVJttl'lJ.UJSS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  Canada,  post  free 
tor  $1.00  per  annum.  The  price  of  .Subscription  should  be  remitted  by  currency, 
registered  letter,  or  postal  order  payable  to  Hugh  C.  MacLean,  Limited.  Please 
do  not  send  cheques  on  local  banks  unless  25  cents  is  added  for  cost  of  discount. 
Money  sent  in  unregistered  letters  will  be  at  senders'  lis'.c.  Subscriptions  fr.  m 
United  States  and  foreign  countries  embraced  in  the  General  Postal  Union  $2.00  per 
annum.  Subscriptions  are  payable  in  advance.  The  paper  will  be  discontinued  at 
.expiration  of  term  paid  for  if  so  stipulated  by  the  subscriber,  but  where  no  such 
understanding  exists,  will  be  continued  until  instructions  to  discontinue  are  received 
and  all  arrearages  paid. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure  or  delay  in 
delivery  of  the  paper. 

EDITOR'S  AXNOUNCBMEXTS. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within  the  scope  cf 
this  journal. 

The  ' '  Canadian  Electrical  News  ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 

CHANGE  OF  OWNERSHIP. 

With  th'is  issue  ol'  The  Canadian  Electrical  News 
it  devolves  upon  the  publishers  to  announce  a  change  of 
ownership.  For  the  past  seventeen  years  this  journal 
has  been  owned  by  the  C.  H.  Mortimer  Publishing  Com- 
pany. The  entire  interests  and  good-will  of  this  com- 
pany were  reeenltly  purchased  by  Mr.  Hugh  C.  MacLean. 
under  whose  direction  the  publicaition  of  this  journal  will 
hereafter  be  oontiuncd. 

Since  its  inception  The  Electrical  News  has  aimed 
to  promote  the  true  interests  of  the  important  industry 
which  it  represents  and  to  present  at  all  times  a  record 
of  current  events  as  complete  as  possible.  That  it  has 
satisfactorily  discharged  its  mission  is  indicated  by  a 
large  clientele  of  advertisers  and  sub.scribers,  whose  num- 
bers are  steadily  increasing. 

What  has  been  accomplished  in  the  past  is  but  an  in- 
piration  for  future  effort.  A  determined  policy  of  im- 
provement, designed  to  produce  the  best  electrical  jour- 
nal in  America,  will  be  pursued  by  the  new  m'anagement. 
These  changes  cannot  be  undertaken  in  a  day  or  a 
month ;  they  must  necessarily  be  brought  about  as  a  pro- 
cess of  evolution.  Every  issue,  we  hope,  will  plainly  re- 
fleet  improvement  in  the  reading  matter,  the  advertise- 
ments, 'the  illustrations  and  in  typographical  appear- 
ance. 

From  advertisers  and  subscribers  we  solicit  and  anti- 
cipate a  continuance  of  the  support  and  co-operation 


which  have  been  so  generously  extended  in  the  past,  and 
to  them  we  promise  our  best  services. 

Hugh  C.  MacLean,  Limited. 


FAREWELL. 

In  saying  a  farewell  word  to  subscribers  and  advertis- 
ers of  this  journal,  the  undersigned  desires  to  express 
appreciation  of  the  kindness  and  support  received  at 
their  hands,  and  to  wish  them  health  and  prosperity  in 
the  future. 

C.  H.  Mortimer. 


Not  so  very  many  years  ago  the 
The  Grounding  of     all-importaut  qucstion   about  any 

Secondai'V  Circuits.        ...  . 

circuit,  but  particularly    about  a 
secondary  derived  from  a  high  voltage  primary,  was, 
how  well  is  it  insulated.    Then  came  a  period  of  doubt, 
in  which  men  asked  each  other  whether  or  no  it  were 
not  possible  to  have  good  insulation  at  the  cost  of  vari- 
ous more  or  less  serious  risks  which  might  otherwise  be 
avoided.    Then  arose  here  and  there  direct  advocates  of 
grounding,  their  numbers  being  gradually  added  to  until 
tlie  question  very  soon  will  be,  not  how  well  is  it  insu- 
lated, but  how  well  is  it  grounded.    That  this  is  the  case 
is  evidenced  by  that  clause  of  the  National  Code  which 
states  that  grounding  may  be  made  obligatory  in  any 
cases  where  those  Insurance  authorities  having  jurisd.ic- 
tion  consider  it  advisable,  which  clause  is  almost  always 
invoked  in  the  case  of  secondaries  derived,  through  one 
transformation  only,  from  high  tension  transmission  cir- 
cuits, particularly  if  the  installation  be  under  the  con- 
trol of  the  Factory  Mutjial  Association.    This  action  is 
Avithout  cpiestion  entirely  justifiable,  in  fact  it  is  now 
scarcely  open  to  question  but-  that  all  secondaries  derived 
from  potentials  of  approximately  1,000  volts  and  higher 
should  be  grounded,  not  in  name  only,  but  so  thoroughly 
and  so  effectually  that  the  passage  through  the  ground 
circuit  of  even  quite  a  large  current  cannot  possibly  give 
more  than  the  normal  potential  of  the  circuit  between  it 
and  the  earth.    Tlie  reasons  for  this  are  now  fairly  well 
understood,  but  the  matter  is  so  important  that  we  re- 
peat them  in  detail.    They  are  only  two  in  number,  but 
they  both  affect  most  vitally  the  welfare  of  the  whole 
electrical  industry.     They  are  first  of  all,  that  good 
effectual  grounding  obviates  the  risk  to  human  life  which 
otherwise  always  exists  through  the  chance  that  a  sec- 
ondary circuit,  normally   at   a   safe   potential  above 
gi'ound,  may  become  crossed  with  some  other  line  which 
carries  a  voltage  dangerous  to  life.    All  secondary  cir- 
cuits are  supposed  to  be  safe,  and  tlierefore  the  ap- 
pliances connected  to  them,  such    as    switches,  fuses, 
sockets,  etcetera,  are  freely  handled  day  after  day  by  the 
many  thousands  to  whom  they  furnish  the  conveniences 
of  an  electric  service.    Obviously  any  precaution,  or  ar- 
rangement, or  device,  which  will  turn  this  supposition 
into  a  certainty  is  most  highly  desirable,  in  fact  it  is 
more  than  this,  it  is  absolutely  necessary.    That  ground- 
ing a  circuit  will  do  this  is  clear  from  the  consideration 
of  the  fact  that  when  a  line  is  so  treated  it  is  impossible 
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to  tind  between  any  part  ol  it  and  the  ground  a  potential 
greater  than  that  of  the  circuit  itself,  in  fact,  if  a  neu- 
tral point  be  available  for  the  ground  connection,  even 
this  pressure  is  reduced  by  40  to  50  per  cent.,  depend- 
ing upon  whether  tlie  system  be  polyphase  or  single 
phase.  Grounding  also  reduces  the  danger  from  fire,  in 
that  any  point  of  low  insulation,  which  otherwise  might 
very  likely  become  a  source  of  slow  current  leakage, 
gradually  charring  the  surrounding  inflammable  ma- 
terials until  they  burst  into  flame,  soon  becomes,  in  con- 
nection with  a  good  ground  on  the  system,  a  short  cir- 
cuit, thus  bringing  the  protective  devices  into  play. 

There  are  naturally  a  good  many  ways  of  grounding, 
such  for  instance  as  attaching  the  ground  wire  to  the 
water  pipes  at  each  customer's  premises,  by  running  a 
continuous  ground  wire  throughout  the  secondary  sys- 
tem, tapping  the  two  together  at  frequent  intervals,  by 
driving  pipes  down  until  permanently  moist  earth  is 
reached,  or  by  burying  ground  plates  in  a  charcoal  bed, 
at  a  depth  sufficient  to  ensure  that  the  combination  will 
always  be  moist.  Local  conditions  will  always  have  a 
large  bearing  on  the'  particular  scheme  adopted,  though 
if  practicable  one  of  the  first  two  methods  will  doubtless 
prove  the  most  reliable.  The  Waterworks  authorities 
may  in  some  eases  raise  objections  to  their  pipes  being 
so  used,  but  a  little  explanation  will  doubtless  remove 
all  opposition,  as  there  is  no  valid  objection  to  the  prac- 
tice. This  subject  is  considered  so  important  by  the 
N.  E.  L.  A.  that  at  their  last  convention,  held  in  June 
last,  in  Washington,  a  report  was  presented  and  adopted 
in  which  the  recommendation  was  made  to  the  Fire  Un- 
derwriters that  grounding  of  all 'circuits  of  300  volts  and 
less  be  made  compulsory.  Action  has  not  yet  been  taken 
on  this,  but  in  the  meantime  it  is  probable  that,  in  aU 
enquiries  or  suits  relating  to  accidents  or  fires  from  elec- 
trical causes,  the  Courts  will  be  more  and  more  likely  to 
enquire  into  the  point  as  to  whether  or  no  the  circuit  was 
grounded,  and  to  lay  considerable  stress  on  its  absence, 
if  such  be  found  to  be  the  case. 


When  one  hears  of  an  Electrical 
Lessons  From  the     Exhibition  somchow  or  Other  uearlv 

KxKlbition.  „   „     1,    1  -J. 

everybody  pictures  it  as  a  collec- 
tion of  large  and  powerful  machinery,  rated  not  even  by 
hundreds  but  by  thousands  of  horse-power,  and  designed 
to  give  nothing  but  the  very  highest  of  potentials.  Con- 
trary to  this  general  understanding,  the  recent  Electri- 
cal Exhibition  in  Montreal  was  essentially  an  exposition 
of  the  materials  used  in  everyday  commercial  and  house- 
hold life,  in  other  words  it  was  mainly  a  display  of  the 
consuming  device  as  opposed  to  the  generator.  In  this 
way  it  performed  a  very  valuable  function,  namely,  that 
of  bringing  before  the  public  the  great  host  of  small 
articles  which  are  now  available  for  their  use,  and  which 
are  so  undoubtedly  meritorious  that  in  numerous  cases 
they  have  to  be  offered  but  once  in  order  to  ensure  their 
immediate  adoption.  It  goes  without  question  that  hund- 
reds of  visitors  saw  electrical  articles  of  which  they 


never  before  had  even  heard,  a  large  proportion  of  them 
going  away  with  the  fixed  determination  to  equip  thf-m- 
selves  therewith  as  soon  as  they  conveniently  could  do 
so.  More  than  this,  this  interest  was  not  by  any  means 
confined  to  the  lay  public,  the  delegates  to  the  C.  E.  A. 
convention  being  apparently  just  as  much  interested  as 
anybody  else,  though  of  course  more  or  less  of  the  ma- 
terial was  very  familiar  to  them.  On  the  contrary,  it 
was  all  exceedingly  novel  to  a  very  large  percentage  of 
the  general  public  who  attended,  and  without  question 
will  prove  to  be  the  means  of  introducing  into  ordinarv- 
commercial  and  household  work  many  electrical  time  and 
labor  savers  which  would  otherwise  have  remained  in 
comparative  obscurity  for  some  time  to  come. 

Surely  there  is  a  lesson  to  be  gathered  from  this  great 
manifestation  of  interest,  and  that  is  that  in  the  first 
place  there  is  still  a  tremendous  and  unexplored  field  for 
the  sale  of  electrical  energy  among  stores  and  dwelling 
houses,  and  secondly,  that  it  is  up  to  the  central  station 
manager  to  make  a  very  serious  effort  to  develop  this 
field  and  make  it  yield  him  the  return  which  is  surely 
his  if  he  will  but  cater  to  the  demands.  All  over  the 
United  States  the  distributing  companies  are  conduct- 
ing energetic  and  very  comprehensive  campaigns  towards 
this  end,  in  addition  to  the  ordinary  sales  methods  of 
newspaper  advertising  and  show  windows,  making  free 
use  of  special  literature  and  demonstrators.  It  is  of 
course  impossible  for  every  company  to  issue  its  own 
monthly  bulletin,  or  to  keep  a  demonstrator  permanently 
employed,  but  flyers  enclosed  with  invoices,  an  attractive 
display  of  apparatus  in  its  own  offices,  and  a  demonstra- 
tor occasionally,  for  say  a  week  at  a  time,  are  surely 
legitimate  expenditures  for  even  the  smallest  generating 
stations,  providing  of  course  that  they  are  operating  a 
day  circuit.  If  not,  there  is  practically  no  use  in  wasting 
thought  over  the  matter,  because  in  the  first  place  they 
are  obviously  not  in  a  position  to  cater  to  the  trade,  and 
secondly  because  even  if  they  could  secure  it,  it  would 
lose  a  large  part  of  its  value  to  them  by  coming  on  simul- 
taneously with  the  lighting  load.  In  other  words,  the 
output  which  can  be  placed  in  this  field  is  valuable,  not 
only  because  it  represents  just  so  much  more  income,  but 
also  because  it  is  off  the  peak.  In  Continental  Europe 
and  in  the  States  this  field,  consisting  for  instance  of 
small  motors  for  retail  store  use,  of  illuminated  signs, 
and  of  household  heating  and  cooking  devices,  to  say 
nothing  of  .those  for  commercial  use,  is  being  .actively 
exploited.  There  is  absolutely  no  reason  why  it  cannot 
be  done  in  Canada,  and  with  equally  satisfactory  results. 
The  situation  is  very  akin  to  that  presented  by  street 
railway  parks,  the  attractions  of  which  frequently  creat- 
ing enormous  traffic  where  before  there  was  perhaps  not 
even  a  rail.  So  in  the  present  instance,  without  doubl 
the  demonstrating  and  advertising  of  appropriate  goods 
will  create  a  load  among  sections  of  the  community  which 
at  present  are  consumers  of  light  only,  this  added  output 
being  peculiarly  desirable  in  that  it  is  essentially  a  day 
load. 
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OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCCOGO 

i    QUESTIONS  AND  ANSWERS  | 

O0OOO0O0O0OOOOOO0OOOO0C3O0OOO000000OO000O 

GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum 

stances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  ot  the  month  preceding  publication. 
7.    Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 
ing' to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
telligent treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4,  Xo  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 


Question  No.  1. — Why  do  nine  B.  T.  chloride  cells 
show  only  seventeen  volts,  while  each  cell  shows  two  and 
one-quarter  volts.    Specific  gravity  1170,  charging  rate 

4  to  8  amperes.  Should  the  framework  of  the  positive 
plates  become  black  and  remain  so? 

Answer. — The  reason  for  the  apparent  discrepancy  in 
voltage  is  probably  that  the  2  1-4  volts  per  cell  is  that 
given  by  each  cell  while  you  are  charging,  or  immediately 
after  the  charging  has  been  stopped,  whereas  the  17  volts 
of  the  battery  is  the  potential  which  you  get  after  charg- 
ing has  been  stopped  for  some  appreciable  period,  say 

5  or  10  minutes,  or  after  some  little  discharge  load  has 
been  put  on  it.  This  is  due  to  the  fact  that  a  battery 
which  takes  say  2  1-4  to  2  1-2  volts  per  cell  to  fully 
charge  it  does  not  show  this  voltage  after  you  stop  the 
charging,  the  potential  per  cell  dropping  almost  immedi- 
ately to  about  2  volts  or  even  a  shade  less.  The  positive 
plates  become  darker  and  darker  as  the  charge  pro- 
gresses, until  they  are  a  very  rich  chocolate  brown, 
almost  approaching  a  black,  when  the  cell  is  fully  charg- 
ed. During  the  course  of  the  discharge  they  become 
gradually  lighter  and  lighter,  the  process  repeating  itself 
for  each  charge  and  discharge. 


Question  No.  2. — Would  you  please  mind  explaining 
to  me  the  difference  between  a  reactance  coil  and  a  con- 
stant current  transformer.  For  lighting  streets  with 
arc  lamps,  which  do  you  recommend? 

Answer. — The  main  difference  between  them  is  that 
the  reactive  coil  is  a  choking  coil  pure  and  simple,  so 
that  the  primary  voltage  must  be  at  least  equal  to,  if 
not  greater  than,  the  total  voltage  required  by  the  lamps. 
This  limits  the  number  of  lamps  per  circuit  which  can 
be  operated  off  a  given  primary  voltage.  The  constant 
current  transformer,  on  the  other  hand,  transforms  to 
any  potential  required,  so  that  any  number  of  lamps  can 
be  run  in  series  off  it.  We  would  recommend  the  re- 
active coil  for  circuits  not  exceeding  say  25  lamps,  which 
can  be  run  direct  off  2,300  volt  primaries,  because  it  is 
much  cheaper  than  the  C.  C.  transformer.  The  latter, 
though,  has  the  advantage  of  completely  insulating  the 
are  circuit  from  the  primary  mains. 


Question  No.  3. — I  want  to  get  an  alternating  current 
from  a  small  bipolar  generator  which  we  are  operating. 
It  runs  at  1,900  revolutions  per  minute,  and  gives  110 
volts.  Would  you  please  advise  me  how  to  connect  the 
slip  rings,  and  what  the  voltage  and  frequency  of  the 
alternating  current  will  be? 

Answer. — The  slip  rings  should  be  connected  to  any 
two  opposite  points  in  the  armature  winding,  either  at 


the  commutator  or  pulley  end,  whichever  affords  you 
most  room  for  the  rings.  The  alternating  voltage  in  a 
single  phase  rotary  converter,  or  double  current  genera- 
tor, is  71  per  cent,  of  the  direct  current  potential,  so 
from  your  machine  yoa  will  get  110  X  -71,  =  75  to  80 
volts  D.C.  The  frequency  will  be 
1900  (revs,  per  min.)  X  2  (number  of  poles) 

   =Cycles; 

120  (alternations  per  second) 
X2  (number  of  poles)  :  cycles,  which  reduced  is  31  2-3. 


Question  No.  4. — I  am  running  two  series  are  trans- 
formers, each  carrying  two  circuits,  what  I  want  to 
know  is  can  I  operate  all  the  lamps  off  one  circuit,  and 
will  it  do  any  harm  ?  What  changes  will  I  have  to  make 
to  do  it? 

Answer. — You  can  operate  all  the  lights  in  one  circuit, 
or  you  can  divide  the  total  capacity  into  any  two  pro- 
portions that  you  desire,  and  the  transformer  will  carry 
them  perfectly  satisfactorily.  No  changes  of  any  sort 
are  necessary  other  than  simply  moving  the  lamps  from 
one  circuit  to  the  other,  though  if  you  put  them  all  on 
to  one  you  must  short  circuit  the  remaining,  circuit  by 
a  jumper.  No  harm  whatever  is  done  except  that  you 
increase  your  line  potentials  and  thus  the  liability  to 
grounds,  crosses,  etc.  The  increase  in  pressure  will  be 
in  direct  proportion  to  the  change  you  make,  for  in- 
stance, if  you  are  operating  two  37  or  38  light  circuits 
you  will  have  about  3,000  volts  per  circuit,  and  this  is 
the  maximum  potential  existing  in  the  circuit  or  the  ap- 
paratus, except,  of  course,  if  the  circuit  should  open. 
Now,  if  you  put  60  lamps  on  to  one  side,  and  15  on  the 
other,  or  the  whole  75  on  to  one  circuit,  you  would  get 
maximum  potentials  of  4,800  and  6,000  volts,  respec- 
tively, which  obviously  is  a  greater  strain  on  the  equip- 
ment. In  fact  the  double  circuit  transformer  is  so  built 
largely  in  order  to  reduce  the  maximum  potentials,  thus 
lessening  the  strains  on  the  apparatus  and  lines,  and 
minimizing  the  chances  of  trouble. 


Question  No.  5.— In  a  three  wire  system,  supposing 
that  I  have  one  side  fully  loaded,  and  the  other  with 
nothing  on  it,  will  I  raise  or  lower  the  voltage  on  the  un- 
loaded side  by  putting  lights  on  to  it,  and  how  will  it 
affect  the  other  side?  In  making  some  measurements 
the  other  day  I  found  that  putting  on  load  raised  the 
voltage  on  both  sides,  which  seemed  very  funny. 

Answer.- — The  results  you  get  under  the  conditions 
you  describe  will  depend  upon  the  relative  resistance  of 
the  neutral  and  the  two  outsides.  If  it  is  just  the  same 
size  as  the  two  latter  you  will  not  affect  the  voltage  of 
the  lightly  loaded  side,  when  you  add  lights  to  it,  except 
of  course,  you  load  it  until  it  has  more  on  it  than  on  the 
other.  If  the  neutral  be  smaller  than  the  outsides  the 
voltage  on  the  lightly  loaded  side  will  rise  as  you  put 
lights  on  it,  if  it  is  larger  the  converse  will  be  true  and 
the  voltage  will  fall.  In  any  case  the  effect  on  the 
heavily  loaded  side  is  to  raise  the  voltage  on  it  as  you 
load  up  the  other  side,  until  with  equal  loads  the  two 
potentials  will  be  equal.  The  foregoing  assumes  con- 
stant voltages  at  the  source  of  supply,  but  if  you  are 
supplied  from  one  transformer  connected  three  wire 
you  might  get  such  results  from  it,  depending  on  its  in- 
ternal connections,  as  to  absolutely  overshadow  the  drops 
in  the  secondaries.  For  instance,  there  are  transform- 
ers on  the  market  which  with  full  load  on  one  side  and 
none  on  the  other  will  raise  the  unloaded  side  12  per 
cent,  or  15  per  cent,  above  normal  voltage.  Obviously  in 
such  cases  the  differences  between  the  voltages  of  the 
two  sides  with  varying  loads  depends  not  on  the  drops 
in  the  wiring,  but  on  the  way  in  which  the  transformer 
acts. 
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THE  ELECTRICAL  EXHIBITION  AT  MONTREAL 


(( ■ontiriiiid  from  the  (Mober  Issue.) 


The  Montreal  LlOF^T,  Heat  &  Power  Company. 

The  Montreal  Ijiglit.  Ifcat  &  Power  Company's  booth, 
witli  ils  niiilf itiulc  of  winking  and  flixshing  lights  and  an 
cnillcss  array  of  novelties  and  special  features  in  the  way 
of  modern  appHeation  of  electricity  to  the  purposes  of 


shown  in  full  operation.  This  device,  which  cleans  by  a 
suction  of  air  through  a  tube  and  thence  through  an 
attachment,  and  which  may  be  run  over  a  carp^^t  or  the 
pictures  on  the  wall,  or  in  fact  any  place  where  dust 
gathers,  leaves  the  surface  over  which  it  passes  as  eWn 


t'ANADI.VN   Rl.lXTRllAL   Kx  111  lil  T  ION— Ex  1 1 1 W  T  OF    IHK   MOMKKAl.   I.KiH  I  ,    liKAT         POWER  CoMPANV. 


the  hous('lu*lil.  was  (uic  of  the  most  j)o|)ular  r('ud('zv<nus 
for  the  crowds  al  I  lie  evening  ses.sions  1  hroiiirliout  Ihe 
Show. 

There  were  loo  many  elements  in  the  exhiliit  of  the 
eompany  to  enumerate  in  detail,  but  amongst  these  were 
noticeable  a  long  line  of  electrical  cooking  appliances, 
such  as  coffee  percolators,  chafing  dishes,  water  \irus. 
gj'ids.  electrical  sad  irons,  radiators,  cigar  lighters,  etc. 
The  Vacuum  cleaner,  with  its  5  h.p.  motor  attached,  was 


as  1hi>ugh  the  suksitanee  wei-e  new.  The  ni«ehines  are 
made  in  large  or  small  sizes  and  are  adaptable  to  either 
the  purposes  of  a  small  resideiu-e  or  that  of  the  largest 
hotel,  the  cost  of  the  operation  ranging  up  to  1.")  cents 
per  hour. 

(Mlier  features  of  the  c>)mpany's  e.'rhibit  were  the  elec- 
trical adding  machine,  which,  while  consuming  about  the 
same  power  as  an  ordinary  incandescent  lamp,  entirely 
eliminates  all  manual  labor  which  accompanies  the  oper- 
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ati'on  of  the  ordinary  adding  machine;  the  electrical  ad- 
dressograph  which,  similarly  consuming  comparatively 
little  current,  enables  the  operator  to  address  about  5;000 
envelopes  per  hour  as  compared  with  2,000  or  3,000  when 
operated  in  the  ordinary  way ;  the  electrical  cloth  cutter, 
which  found  no  trouble  in  cutting  through  a  solid  4  inch 
block  of  heavy  cloth  goods ;  electrical  soldering  and 
branding  tools,  water  bottle  heaters,  curling  iron  heat- 
ers, kettles,  the  electrical  coffee  grinder,  which  disposed 


Still  another  feature  of  the  display  was  the  extensive 
use  made  by  the'compiany  of  cable  of  the  Elblight  style, 
whiich  lends  itself  parttieulafly  to  decorative  lighting. 
This  ©able  is  of  swch  a  eomp'osition  that  the  lamps,  which 
are  equipped  with  two  sharp  prongs,  may  be  stilek  into 
the  cable  at  any  point  and  lighted. 

In  addition  to  these,  the  company  bad  a  vei'y  elabof- 
ate  display  of  "free"  electric  signs.  These  signs  were 
mostly  from  the  oomi^any's  regular  stock  and  ranged 


Canvdiav  Electrical  Exhibition — Exhibit  ok  the  Canada  Electric  Company. 


of  four  pounds  of  coffee  beans  per  minute,  the  electrical 
meat  slicer,  which  could  be  ad,iusted  to  make  anywhere 
from  1  to  60  slices  per  minute  from  the  thickness  of  a 
sheet  of  paper  to  three-eighths  of  an  inch ;  the  electrical 
meat  grinder,  turning  out  5  or  6  pounds  of  Hamburg  per 
minute,  electrical  vibrating  appliances  for  curing  head- 
aches and  other  affedtations,  and  the  electrical  washing 
madiine,  automatically  washing  and  ringing  a  tiibfull  of 
linen  every  ten  minutes. 


from  the  ordinarj'  steel  panel  sign  to  the  large  channel 
letter  sign  weighing  from  700  to  800  pounds.  The  com- 
pany has  inaugurated  an  extensive  sign  campaign,  and 
it  is  pei^inent  to  note  that  it  advocates  the  use  of  such 
general  inscriptions  as  "Dry  Groods,"  "Restaurant," 
"Cigars,"  "Quick  Lunch."  ''Hotel,"  "Boots  &  Shoes," 
"G-ents'  Furnishings,"  "Florist,"  etc.  Practically  all 
of  tliese  signs  were  equipped  with  automatic  motorless 
flashers.  Upwards  of  1,000  lamps  were  installed  in  these 
signs  and  elsewhei-e  on  the  company's  'booth. 
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Perhaps  the  best,  drawing  cards  on  the  company's 
booth  were  the  family  of  winking  "Indians,"  "Yellow 
Dogs."  and  "Owls."  Each  of  these  devices  was  equip- 
ped with  a  skedoodle  lamp,  which  produced  a  perfect 
wink  causing  no  end  of  comment,  especially  from  the 
ladies  and  children.  The  exhibit  covered  nearly  1.000 
square  feet  of  space  and  was  in  charge  of  the  company's 
commercial  agent,  Mr.  J.  J.  Cagney. 

RoBB  Engineering  Company. 

The  Rohb  Engineering  Company's  booth  at  the  Elec- 
trical Exhibition  attracted  a  great  deal  of  attention,  it 
being  the  only  large  steam  engine  exhibit  at  the  Show. 

One  or  two  of  the  principal  exhibits  consiMed  of  the 
following : 


They  al.w  showed  a  working  mr)del  of  the  Robb-Arm- 
strong  Corliss  valve  gear,  which  wa-s  especially  interest- 
ing to  engineers,  it  being  a  positive  driven  motion,  re- 
quiring no  latches,  springs  or  delicate  parts  such  as  are 
used  in  the  old  type  Corliss  valve,  while  at  the  same  time 
a  moition  is  obtained  precisely  the  same  as  that  invented 
by  Geo.  H.  Corliss.  An  engine  fitted  with  this  valve 
gear  can  be  run  from  75  to  175  revolutions  per  minute. 

The  exhibit  was  in  charge  of  Mr.  Alister  ^faclean, 
resident  engineer  of  the  Robh  Engineering  Company, 
Montreal. 

Northern  Electric  &  Manufacturing  Company. 
The  Northern  Electric  &  Manufacturing  Company,  of 
^Montreal  and  Winnipeg,  exhibited  a  complete  line  of 
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One  of  their  standard  12  x  12  Robb-Armstrong  auto- 
matic side  crank  engines,  direct  connected  to  a  50  Inv. 
generator,  which  is  to  be  used  as  an  exciter  unit  in  con- 
nection with  the  fourth  1,000  h.p.  cross  compound  Cor- 
liss engine  direct  connected  to  an  alternating  generator 
being  installed  at  the  Canadian  Pacific  Railway  Com- 
pany's Angus  shops.  This  unit  attracted  considerable 
attention  on  account  of  the  small  space  required,  being 
only  9  feet  square;  also 

One  of  their  .standard  Robb-Armstrong  vertic<'il  single 
crank  high  speed  engines,  which  they  manufacture  in 
various  sizes.  The  engine  is  of  the  enclosed  self-oiling 
type,  and  especially  arranged  for  direct  connecting  to 
generators,  fans  and  centrifugal  pumps,  as  well  as-  for 
belted  operation. 


their  Magneto  and  Common  Battery  type  telephones  and 
switchboards.  An  interesting  feature  was  the  private 
branch  exchange  board  of  the  latest  type,  being  connect- 
ed with  the  different  types  of  Common  Battery  tele- 
phones, showing  a  complete  working  of  a  small  exchange. 

This  company  manufactures  a  complete  line  of  fire 
alarm  apparatus,  and  showed  the  different  types  of  fire 
alarm  boxes  in  use  in  the  largest  cities  and  towns 
throughout  Canada,  as  well  as  a  complete  set  of  central 
office  equipment,  including  gongs  and  indicators,  which 
attracted  considerable  attention  during  the  Exhibition. 

A  complete  line  of  Conduit  Oil  Circuit  Breakers,  both 
in  direct  and  alternating  current,  were  shown,  this  com- 
pany being  the  agents  for  this  type  of  breaker  in  Can- 
ada. 
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An  interesting  maciiine  to  all  persons  having  to  keep 
record  of  men's  time  on  shop  work  was  the  Galcula- 
graph,  which  this  company  manufacture.  This  machine 
shows  the  elapsed  time  taken  to  do  any  work,  simply  by 
pressing  handles  which  print  the  time  when  the  work 
was  started,  and  then:  on  finishing  shows  the  exact  time 
taken  to  do  the  work. 

A.  Roy  Macdonald. 
The  mica  exhibit,  by  the  A.  Eoy  Macdonald  Company, 
of  Montreal,  was  very  extensive  and  instructive,  illus- 
trating many  new  ideas  for  the  use  of  mica.  The  display 
consisted  of  raw  mica  of  all  kinds  and  colors,  manufac- 
tured in  sheets  of  2  inches  x  3  feet.   Samples  were  shown 


pany  in  a  distinctive  class  and  the  conduits,  which  are 
five  feet  long  each  of  various  diameters,  are  turned  out 
with  socket,  sleeve  and  screw  joints  'as  requirements  may 
demand.  The  lightness  of  this  material,  together  with 
its  durability  and  other  good  features  mentioned,  cer- 
tainly commanded  attention. 

We  understand  their  latest  production  is  an  eighth 
inch  wall  sleeve  joint,  which  on  account  of  its  cost  may 
revolutionize  to  an  extent  underground  conduit  con- 
struction. 

The  exhibit  was  in  charge  of  Mr.  W.  K.  Sparrow, 
sales  manager  of  the  company,  and  his  assistant,  Mr.  J. 
M.  Nelson,  jr.  ■  ' 
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in  various  shapds,  angles,  tubes,  rings,  washers,  discs, 
etc.,  and  ground  to  many  sized  meshes. 

A  section  of  a  tube  10  feet  long  by  2  feet  diameter, 
1  1-2  inches  thick,  made  of  solid  mica,  and  weighing  over 
1,000  pounds,  was  a  very  fine  piece  of  work. 

Fibre  Conduit  Company. 
One  of  the  exhibits,  that  was  of  especial  interest,  par- 
ticularly to  the  public  service  corporations  and  conse- 
quently their  patrons,  was  the  display  of  the  Fibre  Con- 
duit Company  of  Orangeburg,  N.Y.  It  consisted  of  a 
small  but  comprehensive  line  of  conduits  made  of  wood 
pulp,  indulated,  rendering  it  impervious  to  water,  of 
high  insulation,  for  all  underground  work,  whether  of 
high  or  low  voltage.  The  process  of  homogenous  or  in- 
tegral construction  has  placed  the  product  of  this  com- 


The  Wire  and  Cable  Company. 
The  Wire  &  Cable  Company  had  a  most  unique  and 
in^ruetive  booth,  where  they  showed  the  manufacture  of 
the  cable  insulation  by  a  machine  that  would  be  puzzling 
to  any  but  a  skilled  operator.  The  copper  cable  is  pass- 
ed in  at  the  base  of  a  huge  machine,  w'here  rapidly  re- 
volving balls  of  special  cord  weave  about  it  three  layers 
of  covering.  The  operation  is  done  with  amazing  dexter- 
ity, the  cable  that  went  in  at  the  base  as  pure  copper 
wire  emerging  from  the  top  covered  with  waterproof 
insulation.  There  was  also  on  view  at  the  booth  a  table 
piled  with  a  material  that  for  the  moment  puzzled  those 
Who  had  never  seen  pure  rubber  "biscuits"  before.  The 
Oakes  of  rubber  were  shown  ju^  as  they  left  the  dis- 
tricts where  the  marteriai  is  gathered  by  the  natives.  Be- 
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I  lire  I  III-  r\il>l)cr  goes  into  cominercial  use  it  is  consider- 
ilily  iidiilfcratcd  riiid  added  to  by  materials  that  make 
iiisilliit'iiMi  cqilaily  effective  for  or'dinar>'  pui*p(>ses  a.s  if 
tlir  pure  friim  was  used. 

BhU.ISS  &  iVfOKCOM. 

.Messrs.  liellis  &  ^[orcom.  of  Birmingham.  England, 
tlie  builders  of  the  well-known  "Belliss"  engine,  had  ?in 
(•xhil)it  ill  eliarge  of  their  Cauadian  representatives, 
Messrs.  Laurie  &  fjaiiil).  212  Br>ard  of  Trade  Building. 
.Montreal.    They -showed  a  fine  selection  of  photographs. 


Foster  superheater,  whicli  is  largely  used  in  the  I'nited 
Sitates.  aiul  also  in  Canada,  a  recent  Canadian  order  be- 
ing from  fhe  Dominion  Iron  &  Steel  Company  for  7,5(K) 
h.p.  for  iristalhltion  in  -Ut  IV  &  W,  and  Cahall  type  boil- 
ers. 

NoKTflKRN  Ar,I  MINf.M  COMI'A.VV. 

The  Xonthern  Aluminum  Company,  of  Shawinigari 
Falls,  had  a  very  attractive  exhibit  of  thenr  various  pro- 
dm-'ts.  including  aluminum  wire  and  cable  for  electrical 
eonduetors,  fuse  wire,  bus  hafs,  and  various  mechanieal 
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one  large  one  of  a  1,500  h.p.  triple  expansion  Belliss  en- 
giiu'  in  the  Leeds  City  electricity  station.  Other  photo- 
graphs shown  were  of  their  Canadian  installations. 

The  sueeess  of  the  Belliss  engine  has  been  wonderful, 
as  shown  by  the  fact  that  during  the  last  fifteen  years 
;5.:?00  engiuw  of  this  type  have  been  built  aggregating 
over  (iOO.OOO  hoi-se-power.  Out  of  279  steam  driven  elee- 
trie  lighting  stations  in  England,  the  eosit  reconis  of 
which  were  given  in  the  ''Eleetrieal  Times'"  of  2Sth 
\lai-i-h.  UI07.  151  were  using  Belliss  engines. 

>lessi*s.  Laurie  &  Lamb  also  showed  a  sample,  of  the 


joints.  An  intei'esting  feature  of  the  exhibit  was  a  sam- 
ple of  the  61  strand  500.000  cm.  cable  used  by  the  Cau- 
adian Niagara  Power  Company  for  their  crossing  over 
the  Niagara  river  from  Fort  Erie  to  Buffalo,  the  longest 
span  being  about  two  thousand  and  fifty  feet. 

On  aceount  of  the  great  demand  for  aluminum  this 
company  have  found  it  necessary  to  greatly  increase 
their  capacity,  and  they  are  now  in  a  position  to  meet 
fully  the  denu\nd  for  this  particular  product.  The  ex- 
hibit was  under  the  charge  of  Messi-s.  Stanley  and  Hani- 
ilton. 


THE  CANADIAN  ELECTRICAL  NEWS 


THE  PRESENT  STATUS  OF  THE  CARBON  AND  METALLIC 
FILAMENT  INCANDESCENT  LAMPS* 


Through  all  the  revolutionary  changes  that  have  taken 
place  in  electric  lighting  methods  and  apparatus  during 
the  past  fifteen  years,  the  only  piece  of  apparatus  that 
has  retained  practically  unchanged  its  original  form  and 
characteristics  is  the  carbon  filament  incandescent  lamp. 
Although  manufacturers  and  engineers  throughout  all 
this  period  were  devoting  a  great  deal  of  time  and  atten- 
tion to  the  improvement  of  this  most  important  factor  in 
the  lighting  business,  it  could  not  be  truthfully  said  that, 
previous  to  the  last  two  or  three  years,  any  radical  im- 
provement had  been  made  in  the  lamp,  or  that  any 
definite  prediction  could  be  made  as  to  the  line  of  future 
development  or  as  to  the  end  which  such  development 
might  ultimately  reach. 

It  has  long  been  recognized  that  an  efficiency  of  from 
3.5  to  3.1  watts  per  candle,  as  obtained  from  the  carbon 
lamp,  was  much  too  low  a  figure  with  which  to  be  satis- 
fied, and  that  it  was  absolutely  essential  to  the  welfare 
of  the  electric  lighting  industry  that  there  should  be  dis- 
covered some  more  efficient  means  of  converting  heat  into 
light. 

In  the  attempt  to  meet  the  demand  for  such  improved 
lamps  a  number  of  systems  of  so-called  high  efficiency 
lamps  made  their  appearance,  in  which  the  high  efficiency 
was  obtained  by  operating  an  ordinary  carbon  filament 
of  relatively  short  and  stout  form  at  a  much  higher  tem- 
perature than  had  previously  been  found  satisfactory. 
These  efforts  were  soon  recognized  as  not  being  directed 
along  correct  lines,  and  the  systems  were  never  developed 
beyond  the  experimental  stage. 

High  efficiency  in  incandescent  lamps  is  directly  de- 
pendent upon  high  operating  temperature  of  the  fila- 
ment, and  comparatively  little  improvement  can  be  made 
in  the  efficiency  of  anj^  given  filament  without  increasing 
the  operating  temperature.  The  impossibility  of  further 
materially  increasing  the  temperature  of  the  ordinary 
carbon  filament  directed  the  attention  of  engineers  to  the 
possibility  of  using,  as  bases  for  filaments,  other  and 
more  refractory  materials  which  would  withstand  this  in- 
creased temperature.  These  investigations,  which  have 
been  proceeding  for  a  number  of  years,  have  resulted  in 
the  production  of  a  number  of  metallic  filament  lamps 
which,  though  far  from  perfect,  exhibit  such  promising 
characteristics  that  for  some  time  past  all  the  large 
manufacturing  companies  have  been  engaged  in  endeav- 
oring to  commercially  perfect  a  lamp  having  for  its  fila- 
ment one  or  other  of  the  rare  metals.  The  development 
along  this  line,  at  this  time,  has  not  progressed  to  such  a 
point  as  to  indicate  precisely  what  may  be  expected  from 
this  form  of  lamp  as  a  perfected  product,  but  it  has 
reached  the  point  where  the  manvifacturers  have  been  en- 
abled to  jjlace  on  tlie  market  lamps  which,  on  account  of 
their  .serious  limitations,  may  perhaps  not  be  of  perman- 
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By  J.  M.  Robertson. 

ent  form  or  universal  application,  but  show  very  much 
improved  performance  under  conditions  to  which  they 
are  adapted  when  compared  to  anything  which  has  here- 
tofore been  ofl'ered  to  the  lighting  industry.  It  is  the 
purpose  of  this  paper  to  present  to  the  members  of  the 
Association  a  short  description  of  some  of  the  types 
which  are  at  present  on  the  market,  giving  an  outline  of 
their  characteristics  and  limitations,  and  comparing  them 
as  comparative  newcomers  in  the  electrical  field,  with  the 
older  and  more  familiar  carbon  lamp. 

The  production  of  the  carbon  filament  lamp  has  be- 
come so  standardized  and  the  problems  connected  with 
the  treatment  of  the  component  parts  have  been  so  thor- 
oughly investigated  that  the  production  of  this  lamp  has 
become  a  more-  or  less  exact  process,  in  which  there  re- 


Fig,  i 


6  c.  p. 

C.XRBON. 


40  C.  P. 

Metallized. 


40  c.  p. 
Tantalum. 


40  c.  p. 
Tungsten. 


mains  practically  no  room  for  serious  improvement.  As 
most  of  you  are  aware,  the  filament  of  the  carbon  lamp 
is  at  present  made  of  cellulose,  obtained  by  treating  cot- 
ton fibre.  The  filament  formed  by  squirting  this  solution 
through  a  die  is  carbonized  and  subsequently  treated  in 
hydro-carbon  gas  in  order  to  improve  its  quality  and 
uniformity.  The  resulting  filament  is  tough  and  elastic 
and  lends  itself  readily  to  the  further  manipulation  that 
is  necessary  in  finishing  the  lamp.  The  weakness  of  the 
carbon  filament,  however,  lies  in  the  fact  that  its  operat- 
ing temperature  must  be  comparatively  low,  not  more 
than  about  1800  degrees  F.,  otherwise  the  life  of  the 
lamp  will  be  short  and  its  efficiency  low,  due  to  discolora- 
tion of  the  bulb.  The  best  commercial  efficiency  which 
this  lamp  has  attained  has  been  3.1  watts  per  candle,  but 
by  far  the  larger  part  of  the  lighting  business  is  being 
done  with  lamps  which  consume  3.5  watts  per  candle  or 
worse.  Aside  from  the  low^  efficiency,  the  carbon  lamp 
has  other  objections.  It  must  be  operated  at  practically 
constant  voltage  in  order  to  avoid  large  flu(2tuations  in 
the  candle  power,  and  any  considerable  increase  in  volt- 
age results  in  a  very  considerable  shortening  of  the  life. 
The  Metallized  Filament  lamp  is  tJt?'  result  of  an  effort 
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to  produce  a  carbon  filament  which  could  be  operated  at 
a  hicrher  tomperature  than  has  been  found  possible  with 
the  orditiary  form  of  filament.  Its  manufacture  follows 
precisely  the  line  of  the  ordinary  carbon  filament  to  the ' 
point  of  carbonization,  after  which,  instead  of  the  hydro- 
carbon treatment  at  low  temperature,  the  filament  is  sub- 
jected to  a  temperature  of  about  3500  degrees  C.  in  an 
electric  furnace.  This  high  temperature  treatment 
changes  the  structure  of  the  carbon,  which  becomes  much 
more  completely  graph itized  than  is  the  case  with  the 
carbon  filament.  Incidentally  this  treatment  also  drives 
off  all  impurities  in  the  carbon  and  as  a  result  there  is 
an  almost  complete  elimination  of  the  blackening  of  the 


Fig.  2. 

bulb  of  the  lamp  after  it  has  been  in  use  for  some  time. 
This  treatment  also  fundamentally  changes  the  electrical 
characteristics  of  the  filament,  for  whereas  a  carbon  fila- 
ment has  a  negative  temperature  co-efficient,  or  in  other 
words  its  resistance  decreases  with  increase  in  tempera- 
ture, the  re-treated  filament  has  a  positive  temperature 
co-efiScient,  or  its  resistance  increases  with  increase  in 
temperature.  In  this  respect  it  resembles  the  metals 
whose  temperature  co-efficients  are  all  positive,  and  on 
account  of  this  resemblance  the  name  "Metallized"  was 
bestowed  upon  it.  This  characteristic  is  very  clearly 
shown  in  Pig.  2,  in  which  are  given  the  curves  of  resist- 
ance of  the  Carbon,  INfetallized,  Tantalum  and  Tungsten 
filaments.  The  general  similarity  of  the  last  three  curves 
and  their  entire  dissimilarity  to  the  first,  will  be  readily 
noted.  This  peculiarity  has  more  than  academic  interest, 
inasmuch  as  it  is  the  cause  of  a  very  considerable  im- 
provement in  the  light  regulation  of  the  lamp,  when 
operated  on  a  fluctuating  voltage,  since  the  increasing 
current,  due  to  an  increasing  voltage,  causes  an  increase 
in  the  temperature  of  the  filament,  raising  its  resistance 
and  automatically  checking  the  current.  As  a  result  the 
increase  in  the  candle  power  of  this  lamp  is  only  about 
80  per  cent,  of  the  increase  which  would  take  place  in  a 
carbon  lamp  under  the  same  increase  in  voltage. 


In  general  design  the  lamp  follows  closely  the  lines  of 
the  carbon  lamp,  which  may  be  seen  by  a  glance  at  Fig.  1, 
in  which  B  represents  a  metallized  filament  lamp  of  40 
candle  power  and  A  is  an  ordinary  16  candle  power  car- 
bon lamp,  drawn  to  the  same  scale.  It  will  be  noted  that 
the  metallized  filament  is  in  two  plain  loops  instead  of 
the  familiar  oval.  This  modification  was  necessitated 
by  the  very  considerable  shrinkage  that  takes  place  dur- 
ing the  treatment,  and  which  would  cause  abnormally 
large  loss  through  breakage  during  treatment  if  the  fila- 
ment were  not  free  to  move  on  the  form.  The  lower 
specific  resistance  of  the  bodv  nf  the  filament  requires 
the  use  of  a  filament  of  smaller  section  r>r  greater  len?th 
in  order  to  obtain  the  same  resistance  as  a  carbon  fila- 
ment. This  requires  the  use  of  more  than  one  filament 
for  lamps  designed  for  standard  voltages.  The  filament, 
on  account  of  the  reduced  diameter,  as  well  as  on  account 
of  the  increased  brittleness  of  the  material,  is  more  fra- 
gile than  the  carbon  filament,  and  consequently  metalliz- 
ed lamps  require  greater  care  in  packing  and  handling 
than  the  carbon  type.  The  lamp  is  also  not  so  well 
adapted  to  operation  in  places  where  there  is  a  ereat 
vibration,  or  where  it  might  be  exposed  to  shocks.  These 
lamps  may  be  obtained  in  a  range  of  candle  powers  from 
20  to  100,  suitable  for  all  voltages  from  100  to  130. 

The  best  efficiency  of  the  Metallized  filament  lamp  i=; 
about  2.5  watts  per  candle,  and  the  life  of  the  average 
lamp  unrlor  eood  i^nnditions  of  rf^imlnt'  n  i=;  nhnnt  5fiO 
hours. 

Since  the  fir.st  appearance  of  the  Tantalum  lamp  ahnnt 
three  or  four  years  ago,  a  great  deal  of  attention  has 
been  devoted  to  the  development  of  the  lamp  in  order 
that  it  might  be  placed  on  the  market  with  some  assur- 
ance as  to  its  performance  in  the  hands  of  the  operatine 
companies.  In  general  appearance  the  lamp  is  somewhat 
different  from  the  usual  carbon  lamp,  as  will  be  seen  by 
r^foreneo  to  Fie.  1  C.  which  shows  the  present  t^-pe  of 


Fig.  3. — T.VNTALL.M  1' ii..\.ME.\T  Mefore  .and  .After  Use. 

lamp  on  the  same  scale  as  the  carbon  lamp.  The  arrange- 
ment of  the  filament  and  the  supporting  spiders  may  also 
be  observed. 

In  a  general  way  the  process  of  manufacture  is  very 
similar  to  that  of  the  carbon  lamp,  the  main  point  of 
difference  being  that  the  filament  is  formed  of  a  piece  of 
tantalum  wire.  This  wire  is  drawn  at  a  high  tempera- 
ture in  an  atmosphere  free  from  oxygen.  It  is  then 
stretched  loosely  over  the  supports,  which  are  formed  of 
copper  wire  sealed  into  the  glass  of  the  stem,  the  ends 
being  connected  "to  the  leading-in  wires  as  usual.  The 
comparatively  low  specific  resistance  of  the  metal  neces- 
sitates the  use  of  a  very  long  filament,  even  though  it  be 
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of  very  small  diameter,  as  much  as  27  inches  being  used 
in  the  20  candle  power  lamp  of  one  maker.  The  fila- 
ment, though  quite  loose  in  a  new  lamp,  rapidly  tightens, 
due  to  the  contraction  of  the  metal  as  the  use  of  the  lamp 
proceeds.  Continued  use  of  the  lamp  causes  a  change  in 
the  form  of  the  filament  which,  when  new,  was  like  an 
ordinary  piece  of  wire  in  appearance.  This  change  ap- 
pears to  be  a  sort  of  disintegration  of  the  metal  in  which 
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parts  of  the  filament  become  displaced  with  respect  to 
each  other.  This  disintegration  proceeds  continuously 
until  the  filament  eventually  breaks.  The  appearance  of 
a  new  and  a  used  filament  is  well  shown  in  Fig.  3,  in 
which  is  very  apparent  the  roughening  of  the  wire.  As 
a  rule  the  first  few  breaks  in  the  filament  do  not  termin- 
ate the  life  of  the  lamp,  as  the  filament  has  the  faculty 
of  instantly  welding  together  if  the  parts  be  brought  in 
contact  by  jarring  or  otherwise.  This  usually  results  in 
the  cutting  out  of  a  part  of  the  filament  and  the  conse- 
quent lowering  of  the  effective  resistance  of  the  lamp,  the 
result  being  a  higher  operating  temperature  of  the  re- 
mainder of  the  filament  and  a  more  rapid  reduction  in 
its  life.  As  a  rule  the  first  break  in  the  filament  of  a 
lamp  whose  total  life  would  be  about  600  hours  would 
occur  after  about  300  to  400  hours.  On  account  of  the 
great  length  of  filament  required  to  obtain  the  necessary 
resistance,  it  has  heretofore  been  impossible  to  make 
lamps  of  very  high  voltage  or  very  low  candle  power.  At 
present  lamps  are  obtainable  in  20  and  40  candle  power 
units  at  voltages  between  100  and  130  volts.  Low  volt- 
age miniature  lamps  may  also  be  obtained  for  use  on 
battery  circuits  and  in  other  places  where  high  efficiency 
is  especially  desirable,  and  as  the  efficiency  of  these  lamps 
is  about  double  that  of  the  carbon  lamp  they  offer  very 
considerable  advantages.  There  is  a  possibility  that 
lamps  of  about  10  to  16  candle  power  at  110  volts,  hav- 


ing an  efficiency  of  about  2  1-4  to  2  1-2  watts  per  candle 
and  a  life  of  about  500  to  1,000  hours,  may  soon  be  ob- 
tainable. Such  a  lamp  would  actively  compete  with  the 
carbon  lamp  for  domestic  and  biisiness  lighting.  At 
present  the  best  efficiency  of  the  larger  units  is  about  2 
watts  per  candle,  with  a  life  of  about  800  to  900  hours  on 
well  regulated  circuits.  Until  recently  the  Tantalum 
lamp  was  not  recommended  for  use  on  other  than  direct 
current  circuits,  but  the  lamp  has  been  improved  to  such 
a  point  that  it  may  be  used  on  alternating  current  at  the 
same  efficiency  as  on  direct  current,  though  with  a  re- 
duced life.  Under  ordinary  conditions  and  on  60  cycles 
the  life  should  average  about  60  per  cent,  of  the  life  on 
direct  current  under  the  same  conditions.  This  reduc- 
tion in  life  is  due  to  an  increase  in  the  rate  of  disintegra- 
tion of  the  filament  and  increases  with  the  frequency 
of  the  alternations.  The  lower  the  frequency  the  nearer 
the  results  approach  direct  current  figures. 

The  lamp  may  be  installed  in  any  position,  and  no  spe- 
cial care  is  necessary  in  handling,  as  it  will  withstand 
ordinary  rough  usage  and  vibration  without  difficulty. 

The  latest  production  to  be  placed  on  the  market  in 
the  line  of  high  efficiency  lamps  has  been  the  Tungsten 
lamp.  This  lamp,  while  of  the  metallic  filament  class, 
and  similar  in  some  respects  to  the  Tantalum,  differs 
from  it  in  a  number  of  important  particulars.  The  fila- 
ment, though  metallic,  is  not  formed  from  a  piece  of 
wire,  but  is  the  result  of  a  chemical  process  carried  on  in 
one  or  other  of  two  general  ways.  Either  the  filament  is 
formed  of  a  sale  of  tungsten  incorporated  with  a  binding 
material  into  a  paste,  which  is  then  squirted  through  a 
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die,  the  filament  being  subsequently  treated  in  order  to 
reduce  the  metallic  tungsten  on  the  filament  and  elimin- 
ate the  binding  material,  or  the  original  filament  may 
have  no  tungsten  whatever  in  its  composition,  being 
formed  of  material  designed  to  be  replaced  entirely  by 
the  metallic  tungsten  during  treatment. 

In  form  the  Tungsten  lamps  at  present  on  the  market 
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follow  very  closely  the  lines  of  the  familiar  carbon  lamp, 
as  is  evident  from  Fig.  1  D,  which  represents  a  40  candle 
power  lamp.  The  manufacturing  difficulties  which  make 
the  production  of  the  Tantalum  lamp  a  somewhat  diffi- 
cult proi)ositioTi  are  much  magnified  in  the  case  of  the 
Tungsten  lamp.  To  the  difficulties  of  handling  long  and 
slender  filaments  must  be  added  the  troubles  due  to  ex- 
treme brittleness  when  cold.  This  quality  of  brittle- 
ness  has  heretofore  made  the  Tungsten  lamp  a  some- 
what uncertain  quantity,  as  the  filament  was  liable  to 
break  on  the  slightest  provocation,  and  even  now,  after 
the  filament  has  been  considerable  strengthened,  it  still 
requires  the  most  careful  handling  to  avoid  breakage. 
For  this  reason  this  lamp  is  not  suitable  for  use  in  loca- 
tions where  it  would  be  subject  to  vibration  of  any  kind. 
The  fact  that  owing  to  the  tendency  of  the  filament  to 
drop,  the  lamp  can  only  be  installed  in  a  vertical  posi- 
tion, also  limits  its  usefulness  to  a  great  extent.  Tn 
fact,  its  usefulness  at  present  seems  to  be  confined  en- 
tirely to  street  lighting,  where  the  conditions  most  nearlv 


tween  a  [)erfectly  good  hinip  and  a  l)urnt  out  one.  It 
should  be  noted  that  the  areas  enclosed  t)eneath  the  watts 
per  candle  curves  in  Fig.  5  represent  the  energy  con- 
sumption r»f  each  lamp  for  the  same  quantity  of  light 
and  indicate  clearly  the  advantages  to  be  gained  by  the 
use  of  high  efficiency  lamps.  Fig.  6  shows  what  may  be 
expected  from  these  lamps  when  they  are  subjected  to 
abnormal  conditions.  The  set  of  curves  running  down- 
ward from  left  to  right  indicate  the  increa.<te  or  reduc- 
tion in  life  corresponding  to  a  lower  or  a  higher  voltage 
than  normal,  and  the  curves  running  upward  from  left 
to  right  show  the  increase  or  decrease  of  candle  power 
with  increa.se  or  decrease  in  voltage.  It  will  be  observed 
that  the  metallic  filament  lamps  again  demonstrate  their 
superiority  under  these  conditions.  In  low  inerea.se  in 
candle  power  with  increase  in  voltage  as  well  as  in  abil- 
ity to  withstand  considerable  increase  in  voltage  without 
material  reduction  in  life,  they  easily  lead  the  older 
lam[).  Of  course,  it  is  understoorl  that  such  increa.ses 
in  voltage  do  injure  any  of  the  lami)s  moro  i<r  less,  and 
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Carbon  Street 
Series 

30 

7.5 

3.5 

lOo 

410 

4.i 

to.  75 

$1.83 

$2.88 

»3.93 

ft.98 

|fi.03 

*7.08 

{8.13 

$9.18 

i;i0.23 

J11.28 

1(12.33 

(.024 

cl.744 

Cartwil  street 
Series 

40 

7.5 

3.5 

140 

410 

57 

.80 

1.95 

3.35 

4.75 

7.15 

8  55 

9.95 

0.35 

12.75 

13.15 

14.55 
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.024 

1  

1.403 
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54 
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5.78 
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Fig.  7, — Cost  of  i>peralion  of  Serie.s  .Street  Lamps  o'i  .Alternating  Current  Circuit.*. 


suit  its  peculiar  properties.  The  efficiency  of  the  lamp 
in  units  of  40  to  60  candle  power  suited  to  this  work  is 
about  1  1-3  watts  per  candle,  and  the  life  on  well  regu- 
lated circuits  is  about  1,000  hours. 

Having  thus  indicated  in  a  general  way  the  most 
prominent  characteristics  and  limitations  of  these  vari- 
ous lamps,  I  would  draw  your  attention  to  Figs.  5,  6  and 
7,  in  which  I  have  drawn  compari.sons  between  the  re- 
.sults  which  may  be  obtained  from  the  perfected  carbon 
lamp  and  the  higher  efficiency  types.  In  Fig.  5.  which 
shows  the  variation  of  candle  power  and  watts  per  can- 
dle as  the  life  of  the  lamp  proceeds,  you  will  note  that 
the  newer  lamps  show  much  better  maintenance  of  initial 
candle  power  than  does  the  carbon  lamp.  Tn  fact,  in 
the  case  of  the  metallic  filament  lamps  the  useful  life 
terminates  at  the  burning  out  point,  not  at  a  nuich  earlier 
stage,  as  in  the  case  of  the  carbon  lamp.  This  peculiar- 
ity will  be  of  greater  benefit  when  lamps  of  this  type 
are  in  common  use  for  interior  illumination,  as  there  will 
be  no  necessity  to  persuade  customers  to  have  dim  lamps 
ehanged.  since  there  will  be  no  intermediate  point  be- 


the  best  performance  in  service  cannot  be  expected  ex- 
cept under  good  conditions. 

Tn  Fig.  7  I  have  shown  in  tabular  form  the  relative 
costs  of  operating  .series  street  lighting  systems  with 
carbon  lamps,  such  as  are  in  use  almost  everywhere  at 
present,  and  higli  ctTiciciify  Tungsten  lamps,  from  which 
it  will  be  ol)served  tiiat.  notwithstanding  the  relatively 
liigli  price  of  the  new  lamp,  they  are  cheaper  in  the  end 
at  any  price  for  power  that  is  applicable  to  the  business. 
The  saving  increases,  as  might  be  exi>ected,  with  the  in- 
crease in  the  cost  of  power,  until  at  10  cents  per  kw.  hour 
the  total  cost  is  only  one-half  that  of  the  carbon  lamp. 
For  the  sake  of  comparison  I  have  added  two  lines  which 
indicate  what  might  be  expected  from  the  ^letallized  and 
Tantalum  lamps  of  the  same  capacity.  It  will  be  noted 
that  at  1  cent  per  kw.  hour  the  carbon  lamp  cannot  com- 
pete with  the  ^Tetallized  filament,  which  in  turn  must 
yield  to  the  Tantabim  at  2  cents,  and  it  in  turn  to  the 
Tungsten  at  4  cents. 

In  addition  to  these  lamps  there  are  one  or  two  other 
sizes  which  can  at  present  be  obtained  in  limited  qnan- 

(ConcltideJ  on  Page  18) 
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The  Value  of  the  Nernst  Lamp  to  Central  Stations 

By  a.  E.  Fleming. 


Probably  no  other  piece  of  apparatus  made  so  little  change 
or  improvement  as  did  the  incandescent  lamp,  until  about  four 
years  ago,  when  a  watt  per  candle  was  hailed  as  a  great  im- 
provement. Within  the  last  three  or  four  years  more  new 
types  of  lamps  have  been  brought  out  than  at  any  time  during 
the  thirty  years'  existence  of  the  incandescent  lamp.  With  the 
introduction  of  these  new  types  has  come  a  remarkable  change 
in  the  sales  policy  of  central  stations.  The  most  progressive 
have  not  only  taken  advantage  of  high  efl&ciency  lamps,  but 
also  have  become  more  liberal  and  broad-minded  in  their  deal- 
ings with  the  consumer. 

We  now  have  to  cqnsider  the  tungsten,  tantalum,  the  metaliz- 
ed  filament,  and  among  the  arc  lamps,  the  luminous  and  the 
flaming  metallic  are.  The  Cooper  Hewitt  and  the  Moore  tube 
must  also  receive  attention. 

It  is  interesting  to  note  the  change  which  has  come  over  the 
papers  presented  to  the  National  Electric  Light  Association 
since  the  Convention  held  at  Denver,  Col.,  in  1905.  Previous 
to  this  Convention  the  topics  most  generally  discussed  were  sav- 
ing of  small  losses  in  generating  and  secondary  distribution. 
Now,  however,  the  papers  presented  deal  with  ' '  How  can  we 
best  sell  our  current?"  This  subject  has  brought  out  new 
ideas  with  regard  to  making  rates,  systems  of  renewal,  methods 
of  advertising  and  securing  new  business,  co-operation  between 
the  central  stations,  manufacturers,  contractors,  architects,  en- 
gineers and  consumers.  It  has  also  developed  a  demand  for  the 
services  of  competent  illuminating  engineers  in  the  employ  of 
central  stations. 

The  question  of  the  value  of  a  high  efficiency  lamp  has  been 
thoroughly  discussed,  and  from  actual  practice  there  is  no  ques- 
tion with  regard  to  the  benefits  derived.  If  this  is  not  the  ease, 
why  should  not  manufacturing  companies  be  receiving  a  demand 
from  the  central  station  for  four  and  five  watt  lamps  instead 
of  a  demand  for  increased  efficiency?  The  central  stations  now 
realize  that  they  must  be  more  enterprising  than  heretofore, 
and  give  the  consumer  the  benefit  of  improved  service,  which 
includes  the  most  efficient  lamp  that  can  be  procured. 

We  need  no  better  example  of  the  effect  of  supplying  con- 
sumers with  increased  light  for  the  same  money  than  the  experi- 
ence of  gas  companies  with  the  introduction  of  the  Welsbach 
mantel. 

Of  all  the  high  efficiency  lamps  now  on  the  market  none  have 
been  submitted  to  more  severe  and  rugged  tests  than  the  Nernst 
lamp  has  received. 

It  had  passed  the  experimental  stage  some  years  ago,  and  to- 
day is  as  much  of  a  commercial  proposition  as  the  enclosed  arc 
lamp  or  the  three  and  one-tenth  watt  incandescent.  It  is  now 
a  standard  piece  of  apparatus,  and  with  some  central  stations 
represents .  their  standard  lamp  of  high  candle  power,  they  no 
longer  furnishing  arc  lamps  or  a  high  candle  power  incan- 
descent. 

The  Nernst  lamp  rs,  as  most  of  you  are  aware,  the  salvation 
of  electric  light  companies  in  meeting  gas  and  gasolene  compe- 
tition. It  has  enabled  the  central  station  manager  not  only  to 
retain  dissatisfied  customers,  but  also  secure  new  business  from 
competing  gas  companies.  This  is  verified  by  the  report  of  the 
Committee  on  Progress  of  the  National  Electric  Light  Associa- 
tion, presented  by  Mr.  T.  C.  Martin,  before  the  Convention  in 
1906,  which  is  in  part  as  follows:  "It  appears  to  be  the  general 
experience  that  one  three-glower  Nernst  lamp  taking  264  watts 
is  able  in  commercial  practice  to  replace  the  ordinary  four- 
burner  gas  '  are '  lamp ;  and  this  is  confirmed  by  some  recent 
tests,  which  show  that  the  useful  light  from  a  three-glower 
Nernst  is  about  the  same  as  that  from  a  four-burner  gas  'arc' 

*Paper  read  at  the  Annual  Convention  of  the  Canadian  Electrical  Association, 


Assuming  the  Nernst  lamp  to  be  supplied  with  electrical  energy 
at  ten  cents  per  kilowatt  hour,  the  cost  of  operating  the  three- 
glower  264  watt  Nernst  lamp  would  be  2.6  cents  per  hour. 
Four-burner  gas  lamps,  when  burning  at  an  efficiency  making 
them  comparable  with  three-glower  Nernst  lamps,  consume  in 
the  neighborhood  of  20  cubic  feet  of  gas  per  hour,  making  a 
cost  of  2.5  cents  per  lamp  hour,  with  gas  at  $1.25  per  thousand 
cubic  feet.  With  the  cost  to  the  user  approximately  the  same, 
the  electric  light  naturally  has.  always  the  preference. ' ' 

An  example  of  what  can  be  done  is  illustrated  by  the  experi- 
ence of  the  Yonkers  (N.Y.)  Electric  Light  &  Power  Company, 
which  is  also  mentioned  in  Mr.  Martin's  report,  above  referred 
to,  as  follows :  ' '  The  first  Nernst  lamp  installed  by  the  company 
was  in  January,  1903,  and  one  of  the  most  notable  instances 
of  its  successful  emploj'ment  to  win  over  the  shopkeepers  of  a 
small  city  to  the  cause  of  electric  lighting  has  been  at  Yonkers. 
Gas  there  sells  at  $1  per  thousand  cubic  feet,  but  so  success- 
fully has  the  electric  company  pushed  the  Nernst  lamp  that  gas 
and  gasoline  arc  lamps  have  almost  entirely  disappeared.  Many 
shops,  although  still  equipped  with  ordinary  Welsbach  mantel 
gas  lamps  and  gas  arc  lamps,  use  the  Nernst  lamps  in  prefer- 
ence. The  company  supplies  the  Nernst  lamp  free  of  charge 
and  looks  after  its  maintenance,  with  the  result  that  the  busi- 
ness has  grown  enormously.  On  June  1,  1905,  the  number  of 
Nernst  lamps  installed  was  as  follows:  196  one-glower  lamps, 
382  three-glower  lamps,  and  13  six-glowgr  lamps — a  total  of 
591  lamps,  with  1,420  glowers.  The  growth  since  then  may  be 
gauged  from  the  number  in  use  on  March  1  of  this  year,  which 
is  as  follows:  638  one-glower  lamj)s,  571  three-glower  lamps, 
and  10  six-glower  lamps — a  total  of  1,219  lamps,  with  2,411 
glowers,  making  an  increase  of  over  100  per  cent,  in  the  num- 
ber of  lamps  connected  in  nine  months. ' ' 

The  Nernst  system  consists  of  five  units  for  use  on  alternat- 
ing current  circuits  of  110  or  220  volts,  25  to  133  cycles,  for 
indoor  and  outdoor  service,  which  are  classified  as  follows: — 

The  one-glower  lamp,  consuming  88  watts  at  220  volts,  will 
replace  three  16  e.  p.  incandescent  lamps,  or  one  gas  mantel. 

The  two-glower  lamp,  consuming  176  watts  at  220  volts,  will 
replace  seven  16  c.  p.  incandescent  lamps. 

The  three-glower  lamp,  consuming  264  watts  at  220  volts, 
will  replace  ten  16  c.  p.  incandescent  lamps,  or  one  four-burner 
gas  arc. 

The  four-glower  lamp,  consuming  352  watts  at  220  volts, 
will  replace  fourteen  16  c.  p.  incandescent  lamps,  or  one  6  am- 
pere a.  c.  enclosed  arc  lamp. 

The  six-glower  lamp,  consuming  528  w-atts  at  220  volts, 
will  replace  twenty  16  c.  p.  incandescent  lamps,  or  one  7  1-2 
ampere  a.  c.  arc  lamp,  or  one  5  1-2  ampere  d.  c.  arc  lamp. 

The  two  and  three-glower  lamps  place  in  the  hands  of '  the 
central  station  two  units  for  which  there  has  been  a  demand 
for  a  number  of  years,  that  is,  a  lamp  which  would  come  be- 
tween the  arc  lamp  and  a  high  candle  power  incandescent  lamp. 

A  very  important  advantage  of  the  Nernst  system  not 
possessed  by  any  other  is  that  the  five  units  are  all  of  the  same 
color  value,  thus  enabling  us  to  get  away  from  the  detrimental 
effect  of  operating  arc  and  incandescent  lamps  in  the  same  in- 
terior. This  feature  was  one  of  the  strongest  points  which  led 
to  the  adoption  of  the  Nernst  lamp  for  the  lighting  of  the 
large  Pennsylvania  depot  and  terminals  in  New  York  City.  The 
illuminating  engineers  in  charge  of  this  work  had  one  of  the 
most  difficult  propositions  to  consider  that  has  ever  come  before 
the  lighting  world.  Prom  the  lighting  of  the  main  waiting 
room,  which  is  approximately  three  hundred  feet  long,  one 
hundred  feet  wide,  one  hundred  and  sixty-seven  feet  high,  down 
to  a  small  office  of  sixteen  by  twenty  feet,  with  a  ceiling  twelve 
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feet  high,  was  the  task  which  confronted  the  engineers,  and 
after  careful  consideration  and  exhaustive  tests  it  was  decided 
to  use  approximately  fifteen  thousand  Nernst  glowers. 

That  the  Nernst  lamp  gives  the  proper  light  for  stores  hardly 
needs  any  further  recommendation  than  the  fact  that  it  has 
been  adopted  by  Marshall  Field  &  Company,  of  Chicago,  for 
the  lighting  of  their  thirty-eight  acres  of  floor  space,  replacing 
forty  thousand  incandescent  lamps  and  necessary  fixtures  by 
approximately  twelve  thousand  glower  units. 

The  objection  of  high  initial  cost  of  the  Nernst  system  is 
often  raised  by  engineers  not  thoroughly  conversant  with  the 
subject.  They  do  not  stop  to  consider  the  low  power  factor  of 
the  arc  lamp,  which  necessitates  additional  outlay  in  secondary 
distribution,  transformers  and  station  equipment.  This  addi- 
tional cost  should  be  charged  is  all  justice  to  the  arc  lamp 
equipment,  or  we  must  open  a  new  account,  to  which  can  be 
charged  the  additional  investment  in  apparatus.  If  it  is 
placed,  where  it  properly  belongs,  against  the  arc  lamp,  you 
will  find  that  the  Nernst  lamp  costs  very  nearly  fifty  per  cent, 
less  per  unit. 

Another  objection  which  we  often  hear  against  the  Nernst 
is  the  high  cost  of  maintenance,  and  that  it  necessitates  "ex- 
pert" labor  to  maintain  it.  If  a  man  who  trims  and  looks 
after  are  lamps  can  be  considered  an  expert  this  statement  is 
true,  though  it  is  not  generally  conceded  that  such  labor  is  con- 
sidered high  class  or  expert,  but  more  properly  comes  under 
' '  experienced. ' '  There  is  nothing  new  about  the  general  sys- 
tem employed  in  taking  care  of  Nernst  lamps;  it  has  long  been 
in  vogue  with  the  large  central  stations  in  handling  their  arc 
lamps.  At  the  prevailing  guarantees  and  prices  on  Nernst 
lamp  repair  parts  in  Canada,  they  can  be  maintained  for  six- 
tenths  of  a  cent  per  kilowatt  hour,  though  some  central  stations, 
which  are  now  using  the  largest  number  of  lamps,  claim  that 
they  are  maintaining  them  for  three-tenths  of  a  cent  per  kilo- 
watt. 

That  the  Nernst  lamp  is  making  rapid  advancement  in  Can- 
ada is  proved  beyond  a  doubt  by  the  fact  that  in  less  than  two 
years  over  twenty  thousand  glowers  have  been  installed.  In  the 
United  States  there  are  now  in  operation  over  one  million 
glower  units. 

In  marketing  the  Nernst  lamp  several  methods  are  open  to 
the  manufacturer,  through  the  jobber,  supply  dealer,  contractor, 
through  the  central  station,  or  directly  to  the  consumer.  The 
channel  chosen  was  through  the  central  station,  as  the  manu- 
facturer believed  this  was  the  best  way  to  reach  the  consumer. 

Some  of  the  advantages  of  the  Nernst  system  to  the  central 
station  are  as  follows: 

In  aiding  the  central  station  to  change  their  flat  rate  to 
meter  rate  contracts. 

As  an  effectual  means  of  meeting  gas  competition. 

As  a  means  of  presenting  something  new  to  the  prospective 
customer. 

As  a  means  of  obtaining  a  larger  volume  of  business  which 
may  be  classed  under  the  heading  of  "advertising,"  such  as 
window  display  illumination,  lighting  of  store  fronts  and  spe- 
cial street  lighting. 

As  a  means  of  broadening  the  peak,  due  to  the  ability  of  the 
central  station  to  obtain  a  large  number  of  small  contractors, 
who  as  a  rule  have  a  connected  load  very  nearly  equal  to  their 
daily  peak  consumption. 

Another  advantage  lies  in  the  fact  that  while  central  stations 
have  been  trying  "to  sell  current  at  the  meter,"  they  now 
generally  recognize  the  fact  that  they  must  go  further  and  act 
as  illuminating  engineers,  and  accordingly  become  more  inter- 
ested in  actually  selling  illumination. 

There  are  now  sixty  central  stations  in  Canada  and  seven 
hundred  and  fifty  in  the  United  States  purchasing  Nernst  lamps 
under  contract  with  the  manufacturer. 

Though  the  Nernst  lamp  is  established  as  a  thoroughly  com- 
mercial proposition,  improvement  will  go  on,  new  types  of 
lamps  will  be  developed,  and  everything  done  to  render  the  lamp 


a  benefit  to  the  central  station.  The  latest  lamps  to  be  plaee<i 
on  the  market  arc  the  single  vertical  glower  series  lamp  for 
street  lighting,  and  a  220  volts  direct  current  lamp  in  one,  two 
and  three-glower  sizes. 

We  cannot  lay  down  any  rule  for  the  marketing  of  Nernst 
lamps  which  would  apply  in  all  localities.  The  demand  for  any 
article  is  based,  first,  upon  its  merit,  and  second,  upon  the  pub- 
licity given  the  article  and  its  advantages.  There  is  no  ques- 
tion about  the  advantage  of  the  Nernst  lamp  to  both  the  central 
station  and  the  consumer.  The  manufacturer  is  desirous  of  co- 
operating with  the  central  station  in  various  methods  and 
mediums  of  publicity,  to  create  a  demand  for  the  Nernst  lamp 
as  an  inducement  for  the  use  of  current. 

We  sincerely  request  that  central  station  managers  adopt  a 
policy  of  being  in  closer  touch  with  their  consumers,  that  they 
keep  themselves  in  line  with  up-to-date  methods  of  obtaining 
business,  and,  that  they  educate  their  customers  to  the  longer 
use  of  light.  This  also  applies  to  the  number  of  municipal 
plants  in  Canada.  The  consumer  cannot  be  expected  to  study 
out  the  lighting  proposition  for  himself,  and  it  is  the  duty  of 
the  central  stations  to  give  the  customer  the  benefit  of  their 
knowledge  of  all  economical  methods  of  lighting,  and  the  sooner 
that  this  is  done  the  sooner  we  will  hear  less  about  the  grasp- 
ing monopoly,  the  indifferent  corporation,  the  arbitrary  ami 
independent  electric  light  company. 

DISCUSSION. 

The  President:  This  is  a  paper  upon  which  I  expect  there 
will  be  considerable  discussion,  as  we  are  all  interested  in 
Nernst  lamps,  or  anything  else  which  will  increase  the  revenue 
of  electric  lighting  companies.  Mr.  Dion,  will  you  please  open 
the  discussion? 

Mr.  Dion:   I  would  prefer  to  speak  later. 

The  President:  Mr.  Fisk,  will  you  please  open  the  discus- 
sion ? 

Mr.  Fisk:  We  have  had  some  Nernst  lamps  on  our  circuit 
but  did  not  have  very  good  luck  with  them. 

The  President:  What  regulation  have  you,  six,  eight  or  ten 
per  cent.? 

Mr.  Fisk:  Just  ordinary,  I  would  not  like  to  put  it  on  a 
percentage  basis. 

The  President:  Mr.  Welbourn,  have  you  had  any  experience 
in  Europe  with  these  lamps? 

Mr.  Welbourn:  No,  I  do  not  know  much  about  this  subject 
and  prefer  not  to  discuss  it  at  present.  • 

Mr.  E.  S.  Kelsch:  In  connection  with  Mr.  Fleming's  paper 
I  might  say  the  Montreal  Light,  Heat  &  Power  Company  are 
completing  a  new  office  building  at  a  cost  of  $200,000,  which 
is  to  be  lighted  with  the  Nernst  lamps.  In  reference  to  his 
remarks  as  to  the  central  station  manager  acting  as  the  illum- 
inating engineer,  I  will  say  that  at  the  Windsor  Hotel  about 
two  mouths  ago  they  installed  Nernst  lamps  in  the  bar  room, 
which  is  decorated  at  great  cost,  while  the  ceiling  has  a  color 
similar  to  the  walls  of  this  room — green.  The  Nernst  lamps 
remained  in  the  room  about  48  hours,  and  I  understand  that 
they  took  them  out  because  everybody  that  came  in  failed  to 
recognize  their  friends  and  buy  them  a  cigar,  so  they  took 
the  lamps  out.  They  gave  a  ghastly  color  to  everything,  and 
this  was  simply  due  to  the  fact  that  the  illuminating  engineer 
was  not  there  when  the  lamps  were  installed.  A  man  posted 
in  the  business  would  not  instal  the  lamps  with  a  ceiling  of 
that  kind  or  any  other  kind  of  lamp  with  a  large  globe  and 
considerable  light  in  a  small  space,  and  more  especially  with 
a  ground  glass  globe. 

Mr.  Ryerson:  I  would  like  to  ask  how  successful  the 
Nernst  lamp  is  on  a  25  cycle  circuit.  That  is  the  question  with 
us,  how  to  get  something  with  a  greater  illuminative  power 
than  the  ordinary  incandescent  lamp  on  a  25  cycle  circuit. 

Mr.  Lansingh:  On  a  25  cycle  circuit  you  can  get  about  400 
hours,  that  is  shortening  the  life  of  the  parts  very  slightly,  not 
appreciably. 

Mr.  Dion :   I  am  interested  in  these  lamps  and  in  any  other 
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lamps  of  moderate  power  and  good  color  for  interior  illumina- 
tion, whether  small  incandescent  lamps  or  lamps  of  more  than 
ordinary  power,  such  as  the  sunburst  lamps,  etc.  If  you  want 
anything  larger  than  that  I  advocate  a  lamp  like  the  Nernst 
rather  than  the  arc  lamp.  I  think  the  arc  lamps  have  been 
used  a  great  deal  too  much  for  interior  illumination  and  with- 
out regard  to  their  fitness.  The  are  is  not  suitable  for  interior 
illumination  except  for  very  large  spaces,  but  some  people  are 
satisfied  with  anything  that  gives  light,  and  the  ares  have  been 
used  where  the  effect  would  have  been  much  better  if  the  light 
had  been  divided  into  more  and  smaller  units.  The  Nernst 
lamps  being  very  effective  in  that  way,  there  is  a  very  exten- 
sive field  for  their  use  in  places  where  ares  are  now  used. 

The  question  of  renewal  was  touched  upon,  and  prices  given 
for  renewals.  I  see  it  given  as  six-tenths  of  a  cent  and  in 
some  eases  as  little  as  three-tenths  of  a  cent.  I  do  not  think 
we  should  figure  renewal  cost  too  closely,  because  we  should 
not  try  to  keep  it  too  lowj  we  should  rather  throw  the  glower 
out  before  it  is  actually  burnt  out,  following  the  same  policy 
as  with  incandescent  lamps  for  good  results,  that  is  to  renew 
the  glowers  when  they  have  lost  a  certain  percentage  of  their 
illuminating  power  without  waiting  for  them  to  actually  burn 
out.  I  think  it  would  pay  central  station  companies  to  be 
liberal  with  their  renewals. 

As  to  the  central  station  manager  acting  as  an  illuminating 
engineer,  I  am  convinced  that  we  have  to  do  it,  and  every 
central  station  company  must  do  it  in  its  own  interest.  We 
iaust  suggest  means  of  improvement  to  the  people  and  not 
wait  for  them  to  find  them  out  from  others.  I  .go  so  far  as 
to  say  that  we  should  suggest  these  things  even  when  they 
lead  to  a  saving  in  cost  of  illumination  to  the  people  and  lead 
to  a  temporary  small  loss  of  revenue  to  the  company.  It  is  in 
the  broader  interests  of  the  central  stations  to  suggest  to  their 
customers  the  latest  devices  to  make  electric  light  better,  more 
pleasant,  economical  and  satisfactory. 

I  have  a  few  notes  here  that  I  got  from  the  man  in  our 
company  who  has  charge  of  the  Nernst  lamps,  and  which  he 
jotted  down  for  me  in  a  hurry.  I  would  say  with  regard  to 
renewals  that  we  have  used  Nernst  lamps  so  far  only  in  stores 
and  places  of  that  kind  on  flat  rates,  and  we  are  not  in  a  posi- 
tion to  say  what  the  cost  of  renewals  and  maintenance  gener- 
ally would  be  per  kilowatt  hour  in  these  flat  rate  commercial 
installations  witn  the  consequent  free  use  of  the  lamps.  Some 
have  them  in  show  windows,  burning  all  night,  and  in  other 
stores  I  know  of  many  lamps  burning  all  day  long.  The  con- 
sumption varies  much,  but  it  is  very  much  in  excess — I  do  not 
know  just  how  much — of  that  under  the  meter  system.  Under 
these  conditions  we  have  found  our  maintenance  to  be  from 
three  to  four  cents  a  week  per  glower,  averaging  3  1-2  cents. 
This  covers  everything,  renewals,  labor  and  inspection,  also 
patrolling.  Our  man  goes  to  find  what  the  lamps  need  before 
the  customers  have  to  call  for  him,  and  this  is  all  charged  to 
maintenance. 

We  think,  with  depreciation  tests  by  no  means  conclusive, 
that  loss  of  illuminating  power  is  say  about  30  per  cent,  in 
400  hours.  Here  is  a  note  from  the  man  in  charge  of  the 
lamps.  He  says  the  life  of  the  glower  cannot  always  be  de- 
pended upon.  We  have  glowers  running  700  hours  and  still 
giving  a  brilliant  and  satisfactory  illumination,  while  others 
burnt  out  in  a  day.  In  some  cases  the  glowers  have  broken, 
from  what  causes  I  do  not  know.  There  is  also  some  trouble 
in  ballasts.  These,  however,  are  replaced  by  the  manufacturers 
free  of  charge.  We  have  had  a  little  trouble  with  the  heaters, 
the  heaters  making  about  10  per  cent,  of  the  total  mainten- 
ance cost. 

Our  experience  covers  installations  of  six  hundred  and  sixty- 
eight  glowers,  made  up  of  2,  3,  4  and  6  glower  lamps.  The 
two  and  three  glower  lamps  are  the  most  popular;  there  is  not 
much  demand  for  the  larger  units,  and  the  smaller  ones  seem 
to  run  more  satisfactorily.  We  have  found  the  Nernst  lamp 
very  good  for  store  window  lighting  when  used  with  the  proper 


reflector.    The  color  is  splendid  for  showing  off  goods. 

We  have  made  a  little  improvement  in  the  manner  of  hang- 
ing the  lamps  in  windows  which  has  been  helpful  in  making 
the  lamp  popular.  We  found  that  it  was  always  difficult  to 
go  into  a  window  to  replace  a  glower,  and  it  could  only  be 
done  when  the  window  was  being  dressed.  We  get  over  that 
by  making  a  small  hanging  board  where  the  lamps  fit  in,  and 
then  from  a  cord  carried  over  small  pulleys  it  is  suspended 
so  that  it  can  be  lowered.  As  soon  as  the  tension  is  taken  oft' 
the  cord  the  lamp  drops  out  of  its  place,  breaking  the  electric 
connections,  and  it  is  then  reglowered  and  pulled  back  into  place 
without  disturbing  the  contents  of  the  window. 

The  President:  Mr.  Fleming  has  a  lot  of  valuable  informa- 
tion, both  technical  and  commercial,  in  reference  to  these  lamps, 
and  you  had  better  put  him  through  a  catechism,  that  is  the 
best  way  to  get  information  for  the  convention.  The  more 
questions  you  ask  the  more  information  you  will  get.  It  is 
said  that  when  you  go  traveling  you  should  take  your  wife 
with  you,  as  she  will  ask  the  questions  and  save  you  the 
trouble.  If  you  do  not  ask  more  questions  we  shall  have  to 
bring  the  ladies  to  the  convention.  (Laughter.) 

Mr.  L.  Burran:  What  is  the  effect  of  vibration,  in  a  fac- 
tory, for  instance,  on  the  Nernst  lamp  and  the  glowers? 

Mr.  Fleming:  No  effect  upon  the  ballast  at  all,  but  it 
might  affect  the  glower  and  make  it  sag,  which  would  prolong 
the  operation  of  lighting.  If  you  place  the  glower  a  sixteenth 
of  an  inch  away  from  the  heater  it  would  take  30  seconds  to 
light  up,  at  an  eighth  of  an  inch  away  it  would  take  a  full 
minute  and  a  half.  So  the  vibration  might  create  some  trou- 
ble by  causing  the  glower  to  sag,  but  .that  could  be  overcome 
by  placing  a  spiral  spring,  costing  a  few  cents,  over  each 
lamp,  like  the  spring  over  a  canary  cage,  which  would  take  up 
the  vibration  and  stop  all  trouble  from  vibration.  I  have  seen 
telephones  hung  in  the  same  way  in  factories  where  there  is  a 
great  deal  of  vibration.  We  are  running  lamps  in  shops  where 
there  are  heavy  presses  on  the  floor  above  and  have  experienced 
no  trouble. 

I  would  like  to  make  a  few  remarks  in  connection  with  what 
Mr.  Dion  said  about  heater  tube  trouble.  The  trouble  was  no 
doubt  experienced  in  two  glower  lamps  which  were  permitted 
to  run  on  one  glower,  thus  allowing  the  heater  tube  to  come 
into  the  circuit,  shortening  their  life  by  giving  them  a  con- 
tinuous run,  while  they  are  only  intended  for  a  lighting  up 
period  of  about  thirty  to  forty-five  seconds. 

As  to  the  depreciation  in  the  candle  power  of  the  Nernst 
lamps  the  average  depreciations  as  fixed  by  our  tests  and 
those  of  others  is  put  at  20  per  cent,  during  six  hundred  hours. 
With  the  Nernst  lamp  you  have  an  easier  proposition  with  re- 
gard to  depreciation  than  with  any  other  form  of  illuminant. 
Take  the  three  glower  lamp  for  example.  You  will  run  the 
lamp  for  about  three  hundred  hours  and  the  first  glower  burns 
out,  you  put  in  a  new  one  and  that  brings  the  candle  power 
up  again.  It  is  a  question  whether  you  speak  of  the  deprecia- 
tion of  a  lamp  or  a  glower,  and  the  matter  of  depreciation  in 
these  lamps  must  be  met  with  this  distinction;  we  of  course 
speak  of  the  depreciation  of  the  lamp. 

Mr.  Dion:  We  had  in  our  office  two  rooms  divided  by  a  par- 
tition with  a  door  which  was  kept  open.  In  the  centre  of  one 
room  we  had  a  four  glower  Nernst  lamp,  and  at  the  same  dis- 
tance and  same  height  in  the  other  room  we  had  a  6  1-2  am- 
pere alternating  current  enclosed  arc  lamp.  The  partition  was 
exactly  midway  between,  so  that  we  could  compare  the  relative 
values  of  the  lights  by  the  shadow  of  the  partition  and  i 
watched  it  from  day  to  day.  I  can  say  from  that  test  that 
the  Nernst  lamp  was  the  better.  Of  course  the  arc'  lamp 
would  vary  more,  but  taking  it  altogether  the  Nernst  lamp 
was  by  a  little  bit  the  greater  source  of  light.  It  was  a  four 
glower  lamp. 

The  President:  Mr.  King,  do  you  use  any  Nernst  lamps  in 
Stratford,  and  if  not  why  not? 

Mr.  King:   No,  we  do  not  use  them  there,  Mr.  Black. 
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The  Preaident:    Why  uot? 

Mr.  King:  I  understand  you  cannot  use  them  on  a  direct 
current. 

The  President:  Well,  there  is  a  direct  current  Nernst  lamp 
on  the  market  now,  perhaps  Mr.  Fleming  will  tell  us  about  it. 

Mr.  Fleming:  It  is  only  within  the  past  six  or  eight  weeks 
that  the  direct  current  lamp  has  been  placed  on  the  market. 
The  only  difference  between  it  and  the  ordinary  lamp  is  in 
the  glower,  practically  the  only  difference  is  in  the  positive 
terminal,  which  is  made  much  heavier.  There  is  a  question  as 
to  whether  the  making  of  that  terminal  heavier  was  due  to  the 
electrical  action  or  to  excess  heating  at  the  positive  end.  The 
other  parts  of  the  lamp  remain  practically  identical.  The  aver- 
age life  of  the  glower  on  direct  current  is  500  hours,  and  there 
is  no  question  that  within  a  short  time  the  same  glower  will 
be  used  in  the  alternating  lamp  as  in  the  direct. 

Mr.  V.  K.  Lansingh:  1  have  a  few  questions  1  would  like 
to  ask  Mr.  Fleming  along  technical  lines,  and  I  will  put  them 
in  order: — 

1.  I  should  like  to  know  the  watts  per  mean  spherical  candle 
power. 

2.  The  watts  per  mean  lower  hemispherical  candle  power. 

3.  The  relative  efficiency  of  the  different  sizes.  If  you  take 
for  example  the  three  glower  as  a  standard  size,  what  are  the 
eflOiciencies  of  the  one  and  two  glowers,  which  will  naturally 
be  less,  and  the  four  and  six  glowers,  which  will  naturally  be 
higher? 

4.  What  is  the  relative  efficiency  of  the  Nernst  lamp  on 
direct  and  alternating  current  circuits  I  That  is,  will  the  direct 
current  lamp  be  as  efficient  as  the  alternating  current  lamp? 

I  should  also  like  to  call  attention  to  the  question  of  shadow 
tests,  which  are  used  very  considerably  and  generally  are  in 
error.  The  shadow  test  is  not  correct  unless  both  the  sources 
of  light  are  similar  in  size,  if,  for  example,  you  take  the  arc 
light  and  moou  light  you  will  get  a  more  intense  shadow  from 
the  arc  than  from  the  moon,  but  no  one  would  say  that  the  total 
amount  of  light  from  the  arc  is  equal  to  that  from  the  moon, 
and  the  same  thing  is  true  in  all  forms  of  lights.  Unless  their 
sources  are  the  same  in  size  you  cannot  judge  of  their  inten- 
sity. Take  a  Nernst  lamp  with  a  clear  or  very  light  globe  and 
compare  that  with  an  arc  with  a  large  opal  globe,  or  reverse 
the  conditions.  The  one  with  the  small  intense  light  will  cast 
the  heavier  shadow.  Therefore  it  is  not  fair  to  make  a  com- 
parison by  the  shadow  test  unless  the  sources  are  of  the  same 
size. 

Another  point  I  should  like  to  bring  up  is  relative  to  the 
care  and  attention  the  Nernst  and  arc  lamps  get.  Both  the 
Nernst  and  arc  lights  are  regularly  attended  to  by  men  going 
around  to  see  that  they  are  in  good  condition,  and  they  are 
carefully  inspected  every  so  often.  With  the  incandescent 
lamp  we  do  just  the  opposite.  We  let  it  stay  on  our  circuits 
until  it  is  practically  burnt  out,  or  so  black  that  it  is  of  little 
use.  Therefore  if  we  are  going  to  make  comparisons  of 
the  Nernst  and  arc  lamps  with  such  a  lamp  as  the  incan- 
descent we  should  give  the  same  attention  .•uid  care  to  the 
incandescent  that  we  do  to  the  others. 

Another  thing  greatly  in  favor  of  the  Nernst  lamp  is  that 
its  distribution  is  largely  downward.  With  the  incandescent, 
on  the  other  hand,  we  get  a  distribution  entirely  different,  the 
maximum  being  at  the  horizontal.  In  a  room  for  instance  like 
this,  in  a  comparison  between  the  two  lamps,  we  would  find 
the  incandescent  would  suffer  very  materially.  We  are  using 
these  lamps  here  in  the  very  worst  possible  position  and  should 
equip  them  wibh  proper  reflectors,  the  same  as  the  Nernst  is 
equipped  with  a  small  white  porcelain  above  the  glower.  So 
to  make  a  fair  test  we  should  compare  the  best  possible  use 
of  the  one  with  the  best  possible  use  of  the  other.  The  Nernst 
light  can  be  increased  in  different  directions  by  proper  reflec- 
tors, although  the  light  is  by  far  the  most  part  under  the 
horizontal. 

Mr.  Fleming:    Mr.  Lansingh  sprung  that  series  of  questions 


rather  suddenly.  The  watts  per  mean  spherical  and  hemis 
pherical  candle  power — we  need  these  ratings  for  research 
work  and  comparison.  But  nevertheless  we  must  not  go  too 
deeply  into  that.  What  good  would  it  do  to  talk  mean  hemis- 
pherical watts  to  a  man  keeping  a  shoe  store?  (Laughter.)  He 
would  run  you  out.  It  ia  hard  enough  to  talk  kilowatt  hours. 
These  figures  are  available,  but  I  do  not  pretend  to  carry  them 
in  my  mind,  they  are  of  no  practical  use  to  me,  and  abso 
lutely  no  use  speaking  in  a  board  sense  as  a  commercial  pro- 
position.   Jt  is  merely  a  laboratory  question. 

With  regard  to  the  shadow  test.  Mr.  Dion  was  not  dealing 
with  moon  light  when  he  set  up  a  standard  commercial  illum- 
inant,  and  he  will  tell  you  he  had  his  illuminants  equipped  in 
the  best  possible  way  to  secure  the  best  results.  He  had  the 
Nernst  lamp  similarly  equipped,  there  was  nothing  detrimen- 
tal to  either  lamp,  they  both  had  a  fair  show.  I  will  grant 
that  the  incandescent  is  abominably  abused,  and  that  is  one 
reason  why  1  brought  up  the  point  in  my  paper  about  having 
the  central  station  in  closer  touch  with  the  consumer.  Some 
storekeepers  will  point  out,  with  pride,  incandescent  lamps 
they  have  had  in  the  store  for  seven  years.  Go  to  the  smaller 
villages  in  this  country  and  in  the  United  States  and  you  will 
find  the  incandescent  lamps  hanging  bare  from  the  centre  of 
the  store,  with  no  reflectors  of  any  kind.  You  will  not  find 
any  attempt  to  get  the  best  results  from  the  lamps,  and  if 
they  put  on  a  reflector  or  globe  they  will  in  all  probability 
get  something  that  is  pretty  and  useless  for  illumination  pur- 
poses. When  it  comes  to  the  care  the  lamps  get  you  cannot 
compare  the  Nernst  with  the  incandescent  lamp.  The  incan- 
descent is  the  only  fool  proof  piece  of  apparatus  I  know  of, 
and  the  Nernst  is  not  fool  proof  any  more  than  the  arc  is. 
The  Nernst  needs  attention  if  you  want  to  get  the  best 
results,  but  if  they  get  the  attention  they  deser\'e,  the  same 
proportionate  attention  that  is  given  are  lamps,  they  will  give 
the  result. 

1  am  not  hedging  the  question  of  the  mean  efficiency  per 
mean  hemispherical  candle  power,  etc.,  etc.,  and  if  this  conven- 
tion desires  I  would  be  glad  to  add  it  as  an  appendix  to  my 
paper,  but  it  is  too  long  a  question  to  carry  in  my  head. 

Mr.  Schift':  I  was  goi^ig  to  bring  up  the  same  question  as 
Mr.  Lansingh  as  to  the  hemispherical  candle  power,  as  it  makes 
a  great  difference  whether  j-ou  quote  the  candle  power.  Take 
the  higher  efficiency  lamp,  the  mean  horizontal  candle  power 
is  nearly  uniform  all  round,  and  with  the  aid  of  some  reflec- 
tor to  produce  distribution  of  light  it  seems  to  me  that  it  is 
more  uniform  than  the  Nernst.  The  Nernst  lamp  gets  it  on 
the  ends  of  the  glower  and  the  candle  power  is  diminished  be- 
tween them,  while  at  right  angles  you  get  a  good  distribution 
of  glower  light,  and  I  would  like  to  ask  how  these  curves  are 
made,  whether  at  the  mean  or  the  maximum. 

Mr.  Fleming:  At  the  maximum,  of  course.  You  see  the 
further  you  go  the  deeper  you  get  into  this  thing.  In  the  first 
place  why  do  you  rate  an  incandescent  lamp  as  it  is  rated? 
Becaues  it  was  found  to  be  the  method  most  advantageous  to  the 
incandescent.  Now  that  the  Nernst  lamp  is  developed,  have 
we  not  a  right  to  i.evelop  it  as  we  see  fit  for  the  best  commer- 
cial proposition?  Has  your  incandescent  lamp  as  it  stands 
the  best  form  of  filament.'  You  will  say  no.  Why  look  at 
your  Meridian  type  of  lamp.  When  did  they  come  out!  After 
the  Nernst.  But  before  then  other  forms  of  filament  were 
thought  the  best,  and  now  you  are  coming  right  around  to  the 
lower  hemispheric  candle  power.  If  it  was  not  good  why  did 
you  do  it?  The  Nernst  lamp  came  out  and  people  rubbed  it 
into  them,  up  one  side  and  down  the  other,  because  we  saw  fit 
to  change  the  rating  of  our  lamp  from  the  incandescent,  and 
I  claim  we  have  the  right  to  take  the  most  advantageous  point, 
just  the  same  as  others.  We  do  not  tell  other  manufacturers 
how  to  rate  their  lamps,  and  we  are  going  to  rate  ours  where 
they  show  to  the  greatest  advantage,  and  let  any  of  you  cen- 
tral station  managers  take  the  lamp,  do  what  you  want  about 
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the  candle  power,  then  go  to  the  store  and  ask  the  butcher, 
baker  or  grocer  what  type  of  lamp  he  will  take. 

Mr.  Welbourn:  During  this  discussion  two  or  three  things 
have  come  up  that  are  entirely  different  to  our  practice  in 
England.  The  Nernst  lamp  is  used  very  largely  on  continuous 
circuits,  but  on  many  alternating  currents  there  is  not  one 
used.  The  trouble  is  that  the  humming  has  become  such  a 
nuisance  that  they  have  been  entirely  removed. 

I  have  seen  no  reference  to  the  great  use  of  the  lamps  we 
have  in  England,  which  is  found  to  be  good  on  a  single  cur- 
rent, but  no  use  on  the  alternating  current,  because  of  the 
breaking  of  the  films.  Take  the  Tantalum  lamp,  for  instance. 
I  had  great  trouble  with  this  in  my  own  house  on  this  account, 
and  Siemens,  who  handled  them  in  England,  got  tired  of  re- 
placing them  free  of  charge,  and  gave  it  up,  sending  out  a 
circular  saying  they  could  only  recommend  the  Tantalum  for 
single  current  use. 

Mr.  Fleming:  The  question  of  the  Nernst  applied  to  alter- 
nating or  direct  currents  goes  back  to  the  original  lamp  de- 
veloped by  Dr.  Nernst.  In  his  earlier  developments  he  used  a 
direct  current  lamp,  but  when  it  was  brought  to  the  United 
States  and  Mr.  George  Westinghouse  took  hold  of  it  his  engin- 
eers found  tney  could  obtain  better  results  from  alternating 
circuits.  Consequently  there  was  a  sort  of  agreement  which 
existed  between  Dr.  Nernst  and  the  Westinghouse  people  that 
one  was  to  work  on  the  one  form  and  one  on  the  other.  I 
understand  that  most  of  the  plants  in  Germany  are  on  the 
direct  current  circuit,  while  outside  the  larger  cities  of  the 
United  States  the  field  is  almost  entirely  given  over  to  alter- 
nating'. 

The  best  life  of  the  German  lamp,  which  is  the  type  used 
in  England,  from  my  information,  is  350  hours.  They  make 
no  multiple  glower  lamps,  they  make  simply  a  one  glower 
lamp  of  different  current  densities.  We  have  found  that  when 
you  make  a  heavy  amperage  glower  in  the  form  of  a  solid  rod, 
the  internal  heat  of  that  glower  seems  to  disintegrate  the  in- 
terior of  the  glower,  and  will  ultimately  bore  a  hole  through 
it.  It  simply  vanishes,  you  cannot  find  anything  left  there 
but  a  tube.  From  that  experience  we  proceeded  to  make  a 
tube.  It  went  on,  making  a  larger  tube,  and  we  have  aban- 
doned the  heavy  amperage  glower  for  the  persent. 

The  American  Company  developed  the  multiple  glower  lamp, 
the  two,  four  and  six  glower  lamps,  which  are  our  commercial 
proposition,  and  I  want  to  impress  this  fact  because  in  many 
cases  as  soon  as  you  mention  a  Nernst  lamp  people  think  of 
the  88  watt  lamp  or  the  one  glower  type.  If  we  had  to  exist 
on  the  business  done  in  that  type  of  lamp  I  think  we  should 
soon  have  to  shut  up  shop.  It  is  not  a  one  glower  proposition, 
but  one  embracing  the  two,  three,  four  and  six  glower  types. 

The  President:  Mr.  Lambe,  have  you  anything  to  say  on 
this  subject? 

Mr.  Lambe:  I  have  not  much  to  say,  as  I  did  not  get  in  for 
the  'beginning  of  the  discussion.  But  I  understand  that  the 
developments  on  this  side  show  that  the  lamp  is  going  to  be 
fairly  satisfactory  on  alternating  work  of  60  cycles  or  higher 
in  the  larger  sizes  of  lamps.  The  smaller  sizes  of  lamps  have 
so  far  proved  pretty  unreliable  on  alternating  circuits. 

Mr.  Fleming:  With  regard  to  the  humming,  Mr.  Welbourn, 
did  you  use  the  lamp  on  a  direct  current  or  an  alternating? 

Mr.  Welbourn:   On  an  alternating. 

Mr.  Fleming:  The  humming  is  probably  due  to  loose  con- 
struction, or  to  improper  air  gap.  There  is  no  reason  why  the 
Nernst  lamp  should  hum  even  on  25  cycles.  An  individual  lamp 
might  hum,  but  that  could  be  remedied  in  a  few  minutes. 

Mr.  Lansingh:  Mr.  S  leming's  statement  relative  .to  rating  of 
lamps  on  hemispherical  candle  power  for  commercial  use  is,  I 
think,  correct,  and  I  should  like  to  endorse  his  method  of  rat- 
ing. Nevertheless,  we  have  to  consider  the  total  amount  of 
light  given  by  any  illuminant,  and  in  order  to  do  that  we  must 
get  the  mean  spherical  candle  power.  If  we  go  into  a  shoe  or 
grocery  store  and  attempt  to  put  up  lamps  and  recommend 


them  to  the  customers,  the  first  thing  we  must  know  is  the 
relative  efficiency  of  one  type  as  compared  with  another.  But 
before  we  can  recommend'  any  type  of  lamp  to  our'  customers 
we  must  know  what  they  are  doing.  That  is  why  in  the  incan- 
deseents  we  substitute  Tantalum,  Gem  or  Tungsten  for  the 
ordinary  carbon  filament.  Therefore  we  ourselves  must  know 
the  relative  ef&ciency  or  the  total  flux  of  light  given  by  any 
illuminant,  whether  arc,  incandescent,  Nernst,  or  any  others. 

Regarding  the  shadow  test,  I  must  still  stand  by  what  I 
said.  The  shadow  test  unless  the  sources  of  light  are  of  the 
same  size  is  incorrect.  If  the  speaker  had  spoken  of  the  total 
amount  of  illumination  in  the  room,  or  which  room  appeared 
to  be  the  more  brightly  lighted,  I  think  that  would  have  been 
a  good  test.  But  not  the  shadow  test  unless  both  forms  of 
light  were  equipped  with  the  same  size  of  glass  or  whatever 
else  might  be  employed  for  diffusing  the  light, 

Again,  with  regard  to  the  attention  given  to  the  lamps.  The 
incandescent  is  supposes  to  be  fool  proof.  I  am  sorry  to  say 
it  is  not.  No  lamp  is  fool  proof  to-day.  For  example,  wit- 
ness the  use  of  the  incandescent  lamps  in  this  room,  and  after 
looking  at  them  I  think  you  will  agree  with  me  that  it  is  not 
fool  proof.  We  are  not  getting  over  a  maximum  of  60  per 
cent,  efficiency  from  the  lamps  in  this  room  owing  to  the  way 
in  which  they  are  hung. 

Mr.  Fleming:  With  regard  to  the  test  to  determine  the 
illumination  I  agree  with  Mr.  Lansingh,  and  also  if  necessary 
to  grade  the  candle  power.  The  more  tests  you  make  the  I)et- 
ter.  Then  you  realize  just  what  that  lamp  will  do  under  any 
conditions.  You  are  thoroughly  familiar  with  it  in  every  re- 
spect. You  should  make  every  possible  test.  But  as  my  paper 
was  originally  intended  as  a  commercial  paper  rather  than  a 
theoretical  or  scientific  one,  ±  did  not  deal  with  these  points. 
The  Nernst  lamp  will  enable  the  central  station  to  get  busi- 
ness. I  do  not  think  there  is  a  gentleman  in  this  room  wlio 
does  not  know  from  actual  solicitation  what  you  have  to  do 
with  your  customers.  In  Canada  as  in  the  States,  they  all 
come  from  Missouri.  You  have  to  show  them  what  a  lamp 
will  do.    They  do  not  care  about  the  scientific  curves. 

As  to  the  general  illumination  of  a  room,  that  is  fixed  to  a 
great  extent  by  the  position  in  which  your  lamp  is  placed.  For 
instance,  the  general  arrangement  of  light  in  this  room  should 
be  lower  down,  or  provided  with  reflectors.  The  arrangement 
of  the  lamps  as  they  are  is  bad. 

As  to  the  glassware  on  the  lamps,  every  manufacturer  has 
the  absolute  right  to  place  on  his  lamp  what  he  thinks  best, 
and  that  is  what  we  always  do.  We  do  not  care  what  the  arc 
lamp  man  puts  on  his,  nor  do  we  want  to  dictate  to  him.  We 
put  on  ours  what  we  think  is  best  suited  for  the  work.  We 
would  not  think  of  meeting  them  in  competition  by  putting  on 
the  same  as  they.  Nor  would  we  ask  them  to  put  on  the  same 
as  we  do.  It  is  simply  a  question  of  equipping  your  lamp  to 
do  the  best  work  and  then  let  it  stand  on  its  own  merits. 


A  meeting  of  the  Citizens'  Telephone  Company  was  held  at 
Woodstock,  N.B.,  last  month,  at  which  it  was  decided  to  pro- 
ceed with  the  erection  of  an  exchange. 

A  charter  has  been  granted  to  the  Joliette  Light,  Heat  & 
Power  Company,  Limited,  to  carry  on  a  general  lighting  busi- 
ness, with  headquarters  at  Joliette,  Que. 

The  City  Council  of  St.  Catharines,  Oht.,  will  probably  give 
up  further  negotiations  with  the  Stark  Electric  Company  for 
lighting  the  city,  in  which  event  the  contract  will  no  doubt  be 
renewed  with  the  Lincoln  Electric  Company. 

The  new  power  house  of  the  Maine  &  New  Brunswick  Elec- 
trical Power  Company,  situated  at  Aroostook  Falls,  was  re- 
cently formally  opened.  The  plant  as  now  installed  is  1,500 
horse-power,  but  provision  has  been  made  to  double  the  capa- 
city. The  plant  will  supply  the  towns  of  Andover,  Perth, 
Houlton,  Prosque  Isle  and  Fairfield,  all  located  near  the  liorder 
line. 
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THE  PRESENT  STATUS  OF   THE  CARBON 
AND  METALLIC  FILAMENT  INCAN- 
DESCENT LAMPS. 

(Continiipd  from  Page  jj) 

titles,  but  as  they  are  scarcely  developed  to  the  point 
whoro  thoy  may  be  said  to  be  commercial,  they  are  not 
considered.  There  are  also  a  number  of  other  lamps 
using  metals,  such  as  Osmium  and  TTolium,  but  as  they 
are  yet  only  in  the  laboratory  stage  they  are  outside  the 
limits  of  this  paper. 

While  the  position  of  the  high  efficiency  lamp  is  at  the 
present  time  somewhat  indeterminate,  there  seems  no  rea- 
.son  to  doubt  that  within  a  reasonably  short  time  lamps 
having  an  efficiency  of  1  to  2  watts  per  candle  will  be 
obtainable  in  standard  units  and  voltages.  The  intro- 
duction of  these  lamps,  though  at  present  of  slight  mo- 
ment, bids  fair  to  be  a  somewhat  disturbing  factor  in 
the  electric  lighting  business.  We  have  for  such  a  long 
time  been  accustomed  to  selling  a  customer  one  thing 
and  billing  and  delivering  another,  that  we  have  grown 
to  feel  that  it  is  the  natural  method.  Our  customers  wish 
to  buy  light,  we  sell  them  energy,  and  while  the  amount 
of  energy  consumed  bears  some  relation  to  the  amount 
of  light  obtained,  the  relation  is  far  from  constant.  In 
the  past,  on  account  of  the  small  differences  in  the  effi- 
ciencies of  the  various  lighting  mediums,  this  error  has 
not  been  so  important,  but  with  the  advent  of  lamps 
which  can  convert  energy  into  light  with  an  efficiency 
three  times  what  has  heretofore  been  the  standard,  the 
matter  will  require  consideration. 

The  wholesale  introduction  of  high  efficiency  lamps 
will  undoubtedly  cut  into  the  central  station  revenue  to 
some  extent,  as  although  the  amount  of  light  required  by 
the  ordinary  consumer  is  not  measured  by  him  in  fixed 
units  of  illumination  but  in  dollars  per  month  of  cost,  he 
will  usually  respond  to  a  reduction  in  price  by  an  in- 
crease in  its  use  until  the  new  cost  is  about  equal  to  the 
former  bill.  It  is  doubtful  if  this  law  will  hold  over 
such  a  wide  cost  ratio  as  three  to  one.  There  is  no  doubt, 
however,  that  to  offset  such  losses  in  revenue  there  will 
be  extensions  of  service  to  customers  who  at  present  can- 
not afford  to  use  electric  light  on  account  of  its  cost,  and 
though  this  may  bring  the  load  back  to  the  original  Hg- 
ure,  the  business  is  not  so  profitable  as  it  will  entail  more 
capital  expenditure  to  get  and  care  for. 

It  would  seem  that  as  a  measure  of  protection  to  the 
lighting  business  there  should  be  evolved  some  method  of 
selling  to  the  customer  what  he  requires,  as  is  done  in 
every  other  business.  Prices  for  this  commodity  would 
then  be  regulated  by  the  ordinary  rules  of  supply  and 
demand.  A  change  in  methods  would  then  entail  no 
hardship  either  to  the  consumer  or  to  the  company,  as 
the  price  would,  within  limits,  adjust  itself,  and  the  net 
revenue  would  remain  more  or  less  constant.  At  present 
chances  in  this  matter  are  all  in  favor  of  the  consumer 
with  the  coiiii)auy  a  had  second,  and  while  I  would  not 
think  of  advocating  the  making  of  tlieni  all  in  favor  of 
the  company,  1  do  think  that  a  more  equitable  division 
than  is  possible  under  existing  conditions  might  be  arriv- 
ed at. 

Before  closing,  I  wish  to  acknowledge  my  indebted- 
ness to  the  Engineering  Department  of  the  National 
Electric  Lamp  Association  for  their  kindness  in  placing 
at  my  disposal  a  great  deal  of  information  which  is  not 
ordinarily  accessible,  and  whicli  was  u.sed  as  tlie  basis  of 
this  paper.  _  ,   . 


AN  IMMENSE  WATER  PQWER  ON  THE  PACIHC 
COAST. 

The  City  of  Vancouver — "the  sunset  doorway  of  Canada" — 
is  daily  becoming  more  widely  known  as  an  ideal  city,  both  for 
progressive  business  interests  and  as  a  most  desirable  place  to 
live  in.  As  a  future  manufncturing  centre,  Vancouver's  pos- 
sibilities are  practically  unliniiited.  Not  only  is  it  rich  in  vast 
deposits  of  raw  material  lying  at  is  doors,  but  probably  no 
city  in  existence  has  greater  natural  power  producing  advant- 
ages. The  greatest  of  these  is  undoubtedly  her  electrical  power 
possibilities.  Within  a  radius  of  75  miles  of  Vancouver  City 
there  are  half  a  dozen  possible  water  power  developments,  from 
which  there  is  a  total  power  available  of  2.50,000  electrical 
horse-power  under  low  water  eondations.  One  of  these  is  on 
the  Cheakamus  river,  about  60  miles  north  of  the  city,  and 
quite  recently  a  company,  composed  of  local  men,  was  organiz- 
ed under  the  name  of  the  British  Columbia  Power  &  Electric 
Cf^f  pany  to  obtain  the  charter  rights  to  the  Cheakamus  power. 
The  officials  of  the  company  are:  C.  Gardiner  Johnson,  presi- 
dent; J.  W.  Prescott,  secretary;  F.  W.  Tiffin,  treasurer.  These, 
with  Messrs.  H.  C.  Bissett,  W.  D.  Burdis,  C.  H.  Fox  and  A. 
Manson.  M.P.P.,  form  tne  directorate.  They  have  not  yet  de- 
cided whether  to  develop  this  water  power  themselves  or  to  dis- 
pose of  their  rights  to  some  other  company.  They  have,  how- 
pvp*  retained  the  services  of  Messrs.  Hermon  &  Burwell,  a 
loaiting  engineering  firm  in  Vancouver,  and  these  genrtlemen 
have  reported  on  its  possibilities. 

The  proposed  scheme  is,  briefly,  to  develop  the  water  power 
available  at  tbe  canyon  on  the  Cheakamus  river  by  means  of 
suitable  hydro-electric  apparatus,  and  transmit  the  electrical 
energy  to  Vancouver  City  and  other  points.  According  to  the 
report  of  the  engineers,  a  flow  of  wa/ter  of  4,824  cubic  feet  per 
second  was  found  to  exist.  This  is  undoubtedly  much  above 
the  minimum,  as,  at  the  time  of  the  examination,  the  river  was 
about  average  flow  level.  Residents  in  the  vicinity  familiar 
with  the  stream  estimate  the  minimum  flow  at  about  one-third 
less. 

The-  Cheakamus  river  has  an  approximate  drainage  area  of 
300  squajre  miles,  the  river  also  being  supplied  by  rains  dur- 
ing the  winter  and  glacier  streams  throughout  the  summer, 
which  flow  down  from  the  mountains  on  both  sides  of  the 
river.  There  are  excellent  opportunities  for  the  storage  of 
water,  if  required,  there  being  several  lakes  along  the  course 
of  the  river  abailablc  for  reservoir  purposes,  but,  with  the  large 
flow  in  the  stream,  it  will  be  many  years  before  the  storage  of 
water  will  have  to  be  consiuerea. 

There  are  several  ways  in  which  the  power  scheme  can  be  de- 
veloped. One  is  to  divert  the  \rater  from  the  rivor  at  the  head 
of  the  canyon  by  a  specially  designed  iatake,  and  convey  it  by 
tunnel  and  pipe  line  a  total  distance  of  about  6,000  feet  to  the 
powe*  house,  located  near  the  foot  of  the  canyon.  This  would 
give  a  total  head  of  565  feet.  Estimating  the  minimum  flow 
of  water  at  2,400  cubic  feet  per  second,  with  this  head  104,160 
electric  horse-power  could  be  developed,  allowing  70  per  cent, 
efficiency  for  water  wheels  and  generators. 

The  second  scheme  of  developmeat  is  by  diverting  water 
from  the  river  at  the  most  convenient  point  to  flow  into  Star- 
vation Lake,  by  means  of  a  tunnel  and  ditch,  having  a  dam  at 
the  outlet  of  Starvation  Lake  to  raise  the  level  of  the  water 
in  the  lake  25  feet,  and  constructing  a  pipe  line  from  the  lake 
to  the  power  house.  This  would  give  an  effective  head  of  400 
feet  and,  with  a  minimum  flow  of  2,400  cubic  feet  per  second, 
would  develop  74,000  electric  horse-power.  By  this  second 
scheme  there  would  be  a  loss  of  150  feet  available  head,  as 
compared  with  the  first  scheme,  but  it  would  have  the  advant- 
age of  a  reservoir  at  the  head  of  the  pipe  line,  which  is  a  most 
\"aluable  consideration,  for  the  reason  that  it  takes  care  of 
fluctuations  on  the  load,  prevents  formation  of  anchor  ice,  and 
acts  as  a  settling  basin  to  remove  sand  and  silt  from  the 
water. 

A  third  scheme  of  development  outlined  would  be  to  have 
the  water  taken  from  the  river  by  means  of  a  short  t\innel 
from  one  hundred  to  two  hundred  feet  long,  and  conveyed  to 
the  power  house  by  means  of  wooden  pipe.  By  this  scheme, 
a  head  of  115  feet  would  be  obtained,  and  this  could  be  de- 
veloped for  from  ten  to  twenty  thousand  electric  horse-power, 
provision  being  made  for  extension  and  enlargement  of  the 
capacity  of  the  plant  as  firture  needs  warranteil  it.  This  lat- 
ter scheme  could  be  developed  considerably  cheaper  than  the 
first  two  outlined. 

On  account  of  the  silt  and  rubbage  in  the  water,  it  is  sug- 
gested that  the  water  wheels  be  of  the  impulse  type,  such  as 
Pelton  or  Doble  wheels. 

The  rook  formation  generally  met  with  in  this  locality  is 
a  volcanic  ash  rock,  considerably  shattered  and,  where  na- 
tural conditdons  are  favorable,  the  rock  has  weathered  away 
aud  broken  down,  forming  rock  slides,  some  of  which  are 
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THE  CANADA  BATTERY  CO. 
Berlin.  Ont. 


$65 


GOES  LIKE  SIXTY 

.  SELLS  LIKE  sixty; 
>  SELLS  FOR 

GILSON 

IGASOLENE 

For  Pumping,  Cream 
^Separators,  Chums,  Wash  Ma- 
^nes,  etc.  FS£E  TSIAL 
Askfor  catalog-all  sizes 
GILSON  MFG.  CO.  Ltd.  mro  kst  GUELPH,  ONT. 
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KENT  BROTHERS 
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CANADIAN  AMBER.  MICA 

KINGSTON,  ONT.  -  CANADA 

Write  us  for  your  requirements  in  MICA 


ESTABLISHED  1849. 

BRAOSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offlee.9  Throughout  the  Civtlited 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citt.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con  - 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
v«ri<ying  and  promulgating  information,  no  effort  is 
(pared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  Us  claim  as  an  authority  on 
ill  matters  affecting  commer<:ial  affairs  and  mercantile 
sredit  Its  offices  and  connections  have  been  _  steadily 
gxtended,  and  it  furnishes  information  concerning  mer- 
jantile  persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
maDofacttu-ing  concerns,  and  by  responsible  and  worthy 
financial,  JudTciary  and  business  corporations.  Specific 
tenns  may  be  obtained  by  addressin|;  the  company  or 
anv  of  its  officeit.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offices  in  Canada:  Halifax  N.S.  Hamilton,  Ont 
Lpodon  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec 
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B.C.;   Winnipeg,  Man.;  Calgary,  Alta. 
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THE  AUTO" 
SAFETY  SWITCH 

{Patented  August  1899,  October  1906.) 

can  be  confidently  installed  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalities  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  Auto-Safety 
Electric  Switch  Company 

211  Boa'd  of  Trade  Bulldlaz.  MONTREAL. 


QNEIDA    GALVANIZED  CHAIN 

FOR  SUSPENDING  ARC  LAMPS 

ONEIDA  COMMUNITY,  Limited    -    Niagara  Falls,  Ontario 


Robb  Power  Plants 


We  design  and  contract  for  steam  power  plants  and  maintain  an  ex- 
perienced and  thoroughly  practical  engineering  staff  that 
is  at  the  service  of  our  customers. 


CORLISS  ENGINES  ROBB-MUMFORD  BOILERS 

HIGH  SPEED  VERTICAL  ENGINES  RETURN  TUBULAR  BOILERS 
MEDIUM  SPEED  HORIZONTAL  ENGINES       WATER  TUBE  BOILERS 


ROBB  ENGINEERING  CO.,  Ltd 

AMHERST.  N.S. 

DISTRICT  (320  Osslrvtfton  Av«nue,  Toronto.  WILLIAM  MoKAY.  Manager. 
OFFI CE  S  1  Tolephon.*  Bvilldlng.  Montreal,  WATSON  JACK.  Manatfer. 

"  (.355   Carlton  Street.  Winnipeg.  J.  F.  PORTER,  Manager. 
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Consulting    Electrical  Engineers 


For  Sale 

A  lao  K.W.  S.K.C.  66  cycles  2  phase  alter-  | 
nator  in  good  condition,  can  bo  used  as'  generator  | 
or  syndironoiis  motor. 

Apply  Stores  Drpartnicnt.  Dominion  I'owf.r  &  ' 
Tk  \Ns>ii>;.STON  Co.,  Haniillon,  Ont. 


POSITION  WANTED 

Electrician  and  Engineer  of  twelve  yenrs  experi- 
ence wishes  position  as  travelling-  salesman  for 
electrical  macnincry,  engine  supplies  or  oils.  Well 
acquainted  with  trade  in  Western  Ontario.  Techni- 
cal education.  References.  Appl\  l?ox  77.  Canadian 
Kl.lX  TRU  AL  Nkws.  Toronto. 


FOR.  SALE 

2  Steam  Derricks  with  Swingf  Gear  complete 
2  Steam  Drills 
1  Portable  Engine  12  H.P. 
I  Locomotive  Hoilcr  25  H.P. 
I  Concrete  Mixer 
I  Rotary  Pump 
I  Stone  Cruslier 
Tin-    Pkmbroki-;   Electric   I^ight  Co.,  Limited. 

Pembroke,  Ontario. 


CRANES  FOR  SALE 

15  ton  tf-aveling  crane,  hand  operated. 

46  ft.  rail  span. 

47'   iW  extreme  length. 

4'  toys"  from  runway  rail  to  highest  point  ot  crab. 
About  25  ft.  lilt. 

Crab  runs  on  top  of  two  parabolic  bridge  girders. 
Made  by  Whiting  Foundry  Equipment  Co  ,  lyo,?. 
Of  good  construction  and  in  excellent  order. 
Has  been  used  only  for  erection  of  machinery  in  an 
electric  station,  i.e..  has  been  actually  working  but 
a  small  fraction  ot  the  period  of  its  installation  and 
has  not  been  subjected  to  dust  or  weather  Reason 
for  disposal  is  the  need  of  a  larger  cranC 

Ci>inmunicate  with  Tmk  Siiawinkjan  Water 
&  Pi>\VE  K  CoMi'ANV.     Mi>ntreal.  P.  Q. 


Please  mention  the 
Canadian  Electrical  News 
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GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 

lyy  Broadway  Union  Trust  Bid;?  , 

NHWYOKK  CINCrNNATI,  (). 

R.  S.  KELSCH, 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  E^tiinates,  Arbitrations. 

POWER  BUILDING.  MONTREAL 


K.  L  AITKEN 

Consulting  Electrical  Engineer 

1003  Traders  Bank  Building 
TORONTO,  ONT. 

I.ong  DLsUnce  Phones  I  O**^'  Main  1482 

^  Residence  -  North  J^^' 


Edward  B.  Merrill 

B.A.,  B.  A.  Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  I.  E  E. 

CONSULTING  ENGINEER 

Power  Developments   and  Transmission. 
Electric  Lighting.    Electric  Railways. 
Mimicipal  Engineering.  Industrial  Plants. 

Reports,  Valuations,  Etc. 

TORONTO  AND  WINNIPEG 
Long  Distancr  Telephones 


Plews  &  Trimingham 
CONSULTINC  ENGINEERS 

40  Hoapllal  and  aa  St. John  Sta  ,llontraal 

Plans,  Specification.,  Supervision, 

TestH    Reports,  .Arbitrationn 

P.  E.  MARCHAND  &  CO. 

/electrical  Contractor* 
Telephone  Ml 

I2S  112  Sparks  St.  OTTAWA,  ONT. 


CHARLES  H.  MITCHELL,  C.  E. 

.Member  Canadian  Society  Civil  Engineers. 
Member  American  Society  Civil  Engineers. 
Ass<TC.  M.  Institution  Civil  Eng'rs.  (London). 
Ass.'c.  .-Vmerican  Inst.  Electrical  Engineers. 

HYDRO-ELECTRIC  ENGINEER 

Koom»  1004-S  Trader*  Bank  B  dff. 
Telephone  Main  73,6  TOiiO  VTO 


Charles  Brandeis,  C.  E. 

A.  M  CAN  SOC.  C  E. 
ME.M.  AMER.  ELECTRO-CHEM IC.\L  SOC. 
Etc. 

CONSULTING  ENGINEER 

To  Provincial  tiovernment,  Municipalities.  Etc. 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam  Electric  Light  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations.  Reports  and  Specifications. 

62-63  Guardian  Building,  MONTREAL. 


There  is  Absolutely  No  Getting 
^      'Round  the  Fact  ^ 


yOV  MUST  HAVE  A  TELEPHONE  SOMETIME 
1      or  other  in  your  locality  and  you    may   as   well  have 
it  now. 

Do  not  be  frightened  by  the  thought  that  the  organizing 
•  of  a  company  is  a  difficult  proceeding;  come  to  us  and  we 
will  teach  you  how  to  make  it  a   money-making  enterprise. 

We  are  the  only  people  in  Canada,  who  can    supply  you 
with  anything  and  everything  pertaining  to  a  telephone. 

Northern  Electric  &  Manufacturing  Co. 

Con.  Guy  &  Notre  X>a,me  Sta.,  MONTREAL 
181  Bannatyne  Ave.,  WINNIF»EG 
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Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge. 

As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity 
of  experience  and  practical  training  you  must  have,  and  will  prepare  you 
in  few  months  home  instructions  Tor  above  paying  positions,  which  I 
furnish  free  anywhere. 

Complete  Highest  Grade  Drawing  Outfit,  everything  included,  with 
German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  5,  ENG'S  EQUIP'T  CO.,  Inc.,  Chicago. 


VALUE,  $13. 85 
^"PI^PTO  MY  STUOtNTS 
M  XVlJ.ti  Oeliw«red  mt  one* 


INDUCTION  MOTORS  FOR  IMMEDIATE  DELIVERY 

ALL  3  PHASE,  133  CYCLES,  550  VOLTS,  CONSTANT  SPEED 
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Complete  with  Starting  Boxes,  and  all  in  good  order.   Will  be  sold  cheap  to  clear. 
Full  Particulars  and  Prices  on  request 

THE  JENGKES  MACHINE  00.,  LIMITED  -  -  SHERBROOKE,  QUE. 


INVENT   NEW  LIGHT 
WORTH  MILLIONS 

Columbia  University  Professor  and  Associate  have  discovered  a  new  Incandescent  Lamp  Filament  which 
they  have  called  '*  JEIelion.  " 

A  white  light  with  tremendous  increase  in  candle  power  and  produced  at  a  great  reduction  in  the  present  cost. 

A   NON-IVIEXALLIC  FILAIVIENT 
SILICON    SUBSTIXXJED    FOR  CARBON 

A  strong  Company  of  influential  business  men  is  organizing  in  Toronto  to  manufacture  this  wonderful 
'^XXelion."  Incandescent  Electric  Lamp  in  Canada. 

They  are  anxious  to  spread  the  Company's  valuable  Stock  in  small  lots  among  the  strongest  business  men 
they  can  find  throughout  the  whole  Dominion. 

A  few  wealthy  Electrical  Men  interested  in  Niagara  Water  Power  are  considering  buying  up  all  the  stock 
that  has  not  yet  been  subscribed  for,  but  if  possible  before  this  is  done  the  organizers  would  like 
a  few  subscriptions  from  Electrical  Men  who  would  become  sole  agents  to  distribute  the 
"  He  lion.  "  Lamps  in  their  respective  districts  and  localities. 

A  Post  Card  addressed  as  below  will  bring  a  Prospectus  and  full  particulars. 

W.  M.    CAMPBELL,   209  Sta.ir  Building, 

Corner  Bay  and  Adelaide  Streets.  TORONTO.  CANA  A 
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Westihghouse  Transformers 

CORE  AND  SHELL  TYPE 

ECONOMY  OF  OPERATION-DURABILITY  CONTINUITY  OF  SERVICE 

These  three  characteristics  tersely  explain  the  strong  hold 
VVESTINGHOUSE  TRANSFORMERS  have  upon  the 
practical  cencral  station  manager.  He  knows  from  exper- 
ience that  what  WESTINGHOUSE  TRANSFORMERS 
are  doing  is  the  best  guarantee  as  to  what  they  will  do. 

Ask  for  our  Transformer  Catalogues. 

Canadian  Westinghouse  Co.  Limited 

General  Office  and  Works:   HAMILTON,  ONT. 

For  particulars  address 

Traders  Bank  BIdg.,                nearest  Office:  Sovereign  Bank  of  Canada 

TORONTO.              ,     HAMILTON.  BIdg.,  MONTREAL. 

439  Pender  St..             922.923  Union  Bank  BIdg. .  134  Granville  Street. 

VANCOUVER.                   WINNIPEG.  HALIFAX. 


Cora  Type 


Shell  Type 


PRESS  THE  BUTTON 
AND    GET   A  LIGHT! 

Yoii  can  get  1,500  lights  for  a  cent. 

No  danger  of  fire,  no  spilling  of  alcohol,  no  re- 
filling of  lamps,  no  getting  out  of  order. 

The  best  electric  cigar  lighter  made.  Fits  any 
socket,  uses  A.  C.  or  D.  C.  Lasts  longer  than  any 
other. 

Made  a  great  hit  at  the  Canadian  Exhibition. 

You  can  sell  your  cigar  man  one  on  sight. 

Make  a  little  money  for  yourself  by  selling 

Besseltric  Cigar  Lighters 

Ma>.nufacturers  are  desirous  of  selling 
CoLnadian  patent  rights. 

Write  for  prices  and  particulars  to 

Besseltric  Lighter  Co.  seranton..Pa.,  u.s  a 


patented 


General  Electric  Co.  of  Sweden 


MeLHufacturers  of 


Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.    Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  BIdg.,  TORONTO 
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The  Brilliant  Lamp 

Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  i8  years  ex- 
perience as  the  only  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 
lamp  if  we  wanted  to.  OUR 
KNOW  HOW  includes  many 
wrinkles  of  our  own— that  means 
a  good  lamp. 

ONTARIO  LANTERN  &  LAMP 
CO.,  Limited 

HAMILTON      '  CANADA 


THE  McEWEN  Tu-tJS^^Pc 

In  Simple  and  Compound  Units 


Unexcelled 

for 
Simplicity 
Efficiency 

and 
Economy 


17-18  X  20  Tandem  Compound. 
Write  For  Laitest  Bulletin  and  Prices, 


Waterous   EngiiYe    Works  Co 

BRANTFORD,  CANADA 
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MIDLAND  BLBCTRIC  CO. 

119-121  rrYomille  Square,  MONTREAL 

GiANTLiTE  HigK  Cl^ss  Lamos 

"WYTELITE" 

•  WEELITE:"    Fans  :  ^-^tr  specialty 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE  IN  CANADA 


^  "YOUR  ELEGTRIGflL  SUPPLY" 

 HOUSE  

61  St.  SUlpice  Street  -  -  IVIONTRE.'VU 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  ancl  on  its  Operation 
and  Maintenance  by  com- 
municating with 

The  United  Electric  Company, 
Limited,  Toronto 


The 


Electrical  Constniction  Co., 

of  London,  Limited 

,^1-40  Dundas  Street,  London,  Can. — Phone  iio^. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Desig'ned  for  any  required 
speed  or  voltage.  We  contract  for  complete 
installations.  We  repair  machines  of  any 
maKC. 


\mm  cHfERFOiiY  Given 


Descriptive  matter  furnished 
on  application 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?    WHAT  CAN  WE  SELL  YOU? 

We  Have  fhe  Larrfetit  Electrical  Repair  Shop  in  Canada 

FRED.  THOMSON  &  CO. 

LONG   DISTANCE   PHONE  MAIN  3149 


110-112-11^  CR.AIG  STREET. 


MONTREAL 


Vol.  XVI. 


Toronto  —DECEMBER— Montreal 


No.  12. 
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"SUPERIOR"  Alternating 
Current  Induction  Motors 

single  PKaLse,  MviKi  Pha.se 
CorvstaLnt  Speed,  VaLrlaLble  Speed 

Alternators  for  Power  and  Light 

"SUPER.IOR."  Direct  Cvirrent 
Machines  to  Sviit  etll  Conditions 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD.  Limited 

468-474  King  St..  West,  Toronto 


Electrical  Equipment 

Por  any  Service 


GENERATORS 


FOR 


Steam  Engines, 
Gas  Engines, 
Water  Wheels, 
Belt  Drive, 
Electro  Plating, 
Any  Purpose 


MOTORS 

FOR 

Any  Power  Plant? 
Exhaust  Fans, 
Machine  Tools, 
Electric  Cars, 
Pumps, 
Any  Speed  Variation 


CaneLdian  GeneraLl  Clectric  CompdLny,  Limited 

Head  Office :  Toronto,  Ont. 

District  Offices  : 

Montreal        Halifax       Ottawa       Winnipeg       Vancouver  Rossland 
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STUART-HOWLAND 
COMPANY 

Manufacturers  of 
The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead 
and  Pole  Equipment 
on  the  Market 


Everything  Fully  Guaranteed 


Also  Dealers  in  Everything  Electrical 
Largest  and  Most  Complete  Line  in  the  East 


261  Devonshire 
4-5  Winthrop  Street 

BOSTON       -  MASS. 


K.  N    Phii.i.ifs,  f'r'AKl<T.t.  Cf.o.  H .  Or.NKV  jnd,  Merreiary-Trea-urer. 

Sugene  F.  Phillips 
Electrical  Works 


'LIMITED) 


Monireai 


Toronto 


Bare  and  Insulated  Electric  Wire 


Electric  Light 
Line  Wire 
Incandescent 
and  Flexible 
Cords 


Rubber, 
Magnet, 
Office  and 
Annunciator 
Wires 


Railway,  Feeder  and  Trolley  Wire 

Cables  for  Aerial  and  Underground  Use 

U.S.  Factory:  American  Electrical  Works,  Providence,  R.I. 
New  York  Office  :  26  Cortlandt  Street. 

Chicago  Office  :  135  Adams  Street. 


NoLtiona.!    Electrical    Code  StaLnda.rd 

125  Volt 


TRADE 


MARK 


ILOSETTES 

Type  Duncan    (Fused)    Type  K  W 


Manufactured  by 


THE  DUNCAN  ELECTRICAL  CO.,  LIMITED 


MONTREAL,  CANADA 


ROSETTES 
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■RPTVr  T  A  TVTTlVr  outlet  box 
A  mm  ej  Aif xxm  receptacles 


National  Electrical  Code  Standard 

Adapted  to  any  Outlet  Box  by  Use 
of  Suitable  Covers 

Designed  Especially  for 
Outlet  Boxes 

Covers  Regularly  Furnished  for  3"  or 
4"  Bossert  Box 

Other  Covers  Furnished  where  Desired 

Polished  Brass  Covers  with  Either  3X  • 
2^"  or  I  ^"  Holder  Supplied 

Unmatched  for  Ceiling  Work 


Cat.  No.  6  B 


No  Splicing  of  Wires 

Bridgeworfc  Not 
Necessary 


Contacts  Visible  from 
Without 

Shade  Holder  Spun 
on  Cover 


Steel  Plate— Black  Enameled 
Cat,  No,  3623 


Plate  Brass  Cover  Holder 
Cat.  No.  36236 

WRITE   FOR   ILLUSTRATED  CATALOGUE  C-17 


Steel  Plate — Polished  Brass  Cover 
Cat  No.  3623  B. 


BENJAMIN  ELECTRIC  MFG.  CO 


64   YORK   SRTEET.  TORONTO 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power.  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


MANUFACTURED  BY 


DiaLmond  H" 


SWITCHES 


Push  Switches 

Rotary 
Switches 

Door  Switches 


Standard 

Switches 


o  o 


jii.  III 


APPLIANCES 

Galvanized 
Steel 

Wall 

Cases 

Automatic 
Flush 
Receptacles 
and  Plugs 

o  o 


THE  HART  MANUFACTURING  COMPANY,  hartford.  conn. 
''IT.tV:  C.  W.  BONCARD  CO  MP  AMY,  Limited    126  Wellington  St.  West,  TORONTO,  CAN. 
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Shawmut  National  Electrical  Code 
Standard  Porcelain  Bases 

We  manufacture  all  sizes  of  main  line  and  branch  porcelain  on  the  market  to-day. 


Twenty-four 
different  sizes 
and  styles 


•  ifiiiiiiif'tilitiiiltiiiifii'i  I  fiidi 


Every  size  and 
style  furnished 
with  Barriers 


Punched  Copper  Lugs  give  best  electric 
conductivity.      These  are  fur- 
nished with  all  Bases. 


We  request  you  to  send  for  our  new  fifty-eight  page  catalogue  descriptive  of  our  line  of  Fuses, 
Bases  and  Mttings  ;  all  approved  by  National  Board  of  Fire  Underwriters. 


SHAWMUT 
National  Electrical  Code  Standard 
Enclosed  Indicating  Fuses 


ARE 


STRONG  IN  CONSTRUCTION 
NEAT  IN  APPEARANCE 
ACCURATE  IN  OPERATION 


Our  Fuses  are  approved  and  listed  by  the  Underwriters^ 
National  Electrical  Association  and  are  carefully  tested  and 
inspected  before  shipment* 


Send    for    Catalogue    No.    1 00 


CKeLse-Shawmut  Co 

NEWBURYPORT,  -  MASS. 
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LIGHTING  TRANSFORMERS 


This  is  a  view  of  one  of  our  10  k»  w.  Lighting  Trans- 
formers. Bulletin  300  describes  our  full  line  of  Lighting 
Transformers    Among  the  good  points  are: 

1.  LOW  CORE  LOSS 

2.  HIGH  EFFICIENCIES  AT  ALL  LOADS 

3.  LOW  TEMPERATURE  RISE 

4.  GOOD  REGULATION 

5.  STRONG  MECHANICAL  DESIGN 

ALLIS-GHALMERS-BULLOGK 

LIMITED 

"Allis-Chalmcr*"  Mining,  Sawmill  and  Flour  Mill  Machinery,  Engines,  Pumps  and  Turbines;  '<  Bullock" 
Electrical  Apparatus;  "  Lidgerwood  "  Hoisting  Engines;  "Ingersoll"  Air  Compressois, 

Rock  Drill*  and  Coal  Cutters. 


Head  Office  and  Works :  MONTREAL 

DISTRICT  FFICES 

TORONTO-810  Traders  Bank  Building.             -  -             MONTREAL— 82  Sovereign  Bank  Building. 

WINNIPEG— 251  Notre  Dame  Avenue.       :                  -  -       NEW  GLASGOW,  N.  S.  — Telephone  BIdg. 

NELSON— Josephine  Street                -                 -  VANCOUVER— 416  Seymour  Street. 


6 


THE  CANADIAN   ELECTRICAL  NEWS 


SPECIAL 


•ALAMO  ' 

Gas    or    Gasolene  Engines  for 
Electric  Lighting 

Made  in  sizes  from  5  to  50  U.   P.     Desij^ned  specially 
for  running  Dynamos  and  can  be  opeiated  on  Natural 
Gas,  Artificial  Gas  or  Gasoline. 

Quotations  to  Trade  only. 


E.   S.  COOPER 


128  Adelaide  St.  I:. 


Toronto,  Ont. 


FUSE  WIRE 

BATTERY  ZINCS 
BATTERY  COPPERS 
WIRE  SOLDER 
SPECIAL  ARMAT  URE 

BABBITT  METAL 

THE  CANADA  METAL  CO. 

LIMITED 

WILLIAM  ST.    -    TORONTO,  ONT. 

Phone   M  7729. 


THE  TELEPHONE 


Is  a  Companion,  Friend  and  Servant 

Combined. 
Invaluable    for    convenience   in  the 

household. 


LONG  DISTANCE  TELEPHONE  SERVICE 

has   no   equal    for   the   facility  it   affords  in 
business  life. 

Full  particulars  as  to  rates  and  service  at  the 
nearest  office  of  the 


BEii  mnm  mmt  of  GmiDi 


"CALVADUCT"ano"LORICATED" 
CONDUITS 

FOR   INTERIOR  CONSTRUCTION 

Conduits  Company  Limited 

Sole  Manufacturers  under  Canadian  and 
U.  S.  I,etters  Patent. 

TORONTO        -  CANADA 


Iniduction  Motors 


RUGGED  DESIGN 

HIGH 
POWER  FACTOR 

LOW  TEMPERATURE 
GUARANTEES 

Buelletin  100 


THE 


PACKARD    ELECTRIC    CO..  Limited 

Works:   St.  Catha.rirves 

127-129  Bell  Tel.  Bdgf. ,  Montreal. 


^31  JLI'l  i. 

1 1)1'. 


Somerset  Bloc^^  ^   ,  r*  •        fn  1 


THE  CANADIAN  ELECTRICAL  NEWS 


7 


TRADE  MARK 

R-eg.  U.  S.  PaLtent  Office 


THE  STANDARD 
FOR 
RUBBER 
INSULATION 


maintain  their  high  electrical  efficiency  under  the  most  exact- 
ing conditions.  They  are  not  affected  by  extremes  of  tempera- 
ture, commercial  acids  or  alkalies.    They  improve  with  age. 

The  plain  insulation  [without  a  protective  covering]  is 
soaked  three  days  in  water  before  being  tested. 

THE  OKONITE  COMPANY,  Limited 

253  Broadway,  NEW  YORK,  U.S.A. 


The  abovf    -'■  -  jresents  the  new  DeaLiv  Condensing  apparatus  built  to  meet  the  demand  for  increased 
by  the  introduction  of  the  Steam  Turbine.    For  catalogue  and  other  information  apply 

.-v^OUGALL  CALEDONIAN  IRON  WORKS  CO.,  Limited. 

BUILDERS   FOR   CANADA  Head  Office  AND  Works  :  MONTKEAL 

DISTRICT  .    MONTREAL,  82  Sovereign  Bank  Building  WINNIPEG,  251  Notre  Dame  Avenue  ;        NELSON,  Josephine  Street: 

OFFICES    •    TORONTO.  810  Traders' Bank  Building;  VANCOUVER,  416  Seymour  Street ;  NEW  GLASGOW,  N.  S.,  telephone  Building 
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MOONLIGHT  SCHEDULE  FOR  DECEMBER. 


Light. 

Date. 

Bxtingul(h. 

No.  of 
Hours. 

Dec.  I 

S 

00 

Dec.  2 

5 

00 

12  GO 

2 

5 

00 

3 

6 

'5 

'3  >5 

3 

5 

00 

4 

6 

30 

13  30 

4 

5 

00 

5 

6 

30 

'3  30 

5 

5 

00 

6 

6 

30 

'3  30 

6 

5 

00 

7 

6 

30 

'3  30 

7 

5 

00 

8 

6 

30 

"3  30 

8 

00 

9 

6 

30 

'3  30 

9 

5 

00 

10 

6 

30 

13 

lO 

5 

00 

1 1 

6 

30 

13  30 

1 1 

10 

10 

1 2 

6 

30 

8  20 

1  2 

1 1 

20 

»3 

6 

30 

7  !0 

«4 

0 

30 

•4 

6 

30 

6  00 

'5 

' 

30 

'5 

6 

30 

5  00 

i6 

2 

30 

16 

6 

30 

4  00 

•7 

3 

30 

•7 

6 

45 

3  '5 

i8 

4 

30 

18 

6 

45 

2  15 

"9 

No 

Light 

'9 

No 

LiKht 

20 

5 

00 

20 

7 

00 

2  00 

21 

5 

00 

21 

7 

2  so 

22 

5 

00 

22 

8 

50 

3  50 

2,i 

5 

00 

23 

9 

45 

4  45 

24 

.S 

00 

24 

ID 

45 

5  45 

5 

00 

25 

I  I 

45 

0  43 

26 

5 

00 

27 

0 

45 

7  45 

27 

S 

00 

28 

I 

45 

8  45 

28 

5 

00 

29 

2 

45 

9  45 

29 

5 

10 

30 

3 

50 

10  40 

30 

5 

10 

3> 

5 

00 

11  so 

3' 

5 

10 

Jan.  I 

6 

ID 

13  00 

Total 

256  55 

'I'Ik^  contract  for  tlio  olcctric  wiring  of  the  new  normal  schools 
at  Ilaiiiilton,  Stratford,  Peterborough  and  North  Bay,  was  award- 
ed to  Fred  Armstrong  &  Company,  Toronto. 


SPARKS. 

The  town  of  Mordcn,  Nfan.,  has  purebased  the  electric  light 
plant  from  Mr.  F.  Schneitler  for  the  sum  of  $.i,000. 

The  MeClary  Manufacturing  Company,  of  London,  Ont., 
have  recently  installed  a  producer  gas  plant  for  operating  their 
works. 

The  Okanagan  Flour  Mills  Company,  of  Armstrong,  B.C., 
have  recently  installed  a  .50  h.p.  Allis-Chahners-Bullock  iodnc- 
tion  motor  for  the  operation  of  their  flour  mill. 

The  Georgian  Bay  Power  Company  recently  completed  the 
tunnel  through  the  Kugenia  mountains,  work  on  which  was 
started  in  February,  1906.  The  tunnel  is  860  feet  long  and  0 
fr-et  square. 

The  Monarch  Electric  Company,  Limited,  was  recently  in- 
corporated in  Montreal,  with  a  capital  of  $20,000.  It  is  pro- 
posed to  carry  on  business  as  electrical  and  mechanical  en- 
gineers.   Mr.  11.  S.  Poole  is  one  of  the  incorporators. 

Messrs.  Steinhoff  &  Gordon,  owners  of  the  electric  light  plant 
at  Tweed,  Ont.,  have  sold  the  entire  plant  and  franchise  to  Mr. 
J.  P.  Kissack.  Mr.  Kissack,  with  his  brother,  is  the  proprie- 
tor of  the  Paisley  Electric  Light  Company.  It  is  his  intention 
to  make  improvements  to  the  plant  at  Tweed. 

Mr.  John  A.  Whyte,  for  many  years  assistant  inspector  of 
gas  and  electric  light  at  Toronto,  has  been  promoted  to  the 
position  of  Dominion  inspector.  The  duties  of  the  new  office 
will  be  that  of  a  supervisor,  working  under  the  direction  of 
the  Chief  of  the  Electrical  Branch,  Mr.  O.  Higman. 

At  a  meeting  of  the  special  committee  on  power  and  light 
of  the  City  of  London,  Ont.,  a  motion  was  carried  recommend- 
ing that  a  by-law  be  submitted  to  the  ratepayers  on  .January 
(ith  to  provide  $2.S.'),()00  for  the  purpose  of  erecting  a  distri- 
liuting  i)lant  for  the  city  and  providing  for  new  street  lamps 
and  equipment. 


PRINGLE  SINGLE  PHASE  MOTOR 

SELF  STARTING  UNDER  FULL  LOAD  Develops  a  Heavy  Starting  Torque 

and  Accelerates  Quickly 


NO  CLUTCHES, 
PHASE  COILS 
or 

STARTING  BOXES 
REQUIRED. 


ENTIRELY 
AUTOMATIC 
and 
PRACTICALLY 
NOISELESS. 

OPERATES  ON  ANY 

A  G.  CIRCUIT, 
GIVING  SATISFAC 
TION  OFF  ANY  ONE 
PHASE  OF  A  TWO 
OR  THREE  PHASE 
CIRCUIT. 


DEVELOPES  A 
HIGH  EFFICIENCY 
and 

POWER  FACTOR 


ECONOMICAL 
TO  OPERATE  ; 

RELIABLE, 
DEPENDABLE, 

ALWAYS 
SATISFACTORY 


\l  I    Wol  SO  iNTERC'HASliF-AKI  F 
uu  OR  Vol  TS. 


^he  R.  E.  T.  PRINGLE  COMPANY,  LIMITED 


HADE  IN  ALL 

TYPES. 


MONTREAL.  QVE 
WINNIPEG.  MAN. 
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SUNBEAMS 

Lead  the  Day 


Maide  in  Canada  by 


The  Sunbeam  Incandescent  Lamp  Co. 

of  Canada,  Limited 


Main  Office:  Northwestern  Office  and  Warehouse: 

TororvtO  251  Notre  Dame  street.  Winnipeg 


Factory  : 

St.  Catharines 


Outside  Packed  Plunger  Pump. 


Outside  Packed 
Plunger  Pumps 


Specially  Designed  to  Handle  Hot 
Boiler  Feed  Water  at  High  Pressure 
and  also  Gritty  Water. 


Send  for  Circular  describing  Pump,  a.lso 
Catalog  of  our  lines  mentioned  in  List 
below. 


Goldie  &  McCuUoch  Co.,  Limited,  galt.  ont..  can. 


WE  MAKE  Wheelock  Engines,  Corliss  Engines,  Ideal  Engines,  Boilers, 
Pumps.  Flour  Mill  Machinery,  Oat  Meal  Mill  Machinery,  Oat  Meal 
Steam  Pan  Kilns,  Wood  Working  Machinery,  Iron  Pulleys,  Wood  Rim 
Split  Pulleys,  Shafting,  Hangers,  Gearing,  Friction  Clutch  Pu'leys, 
Friction  Clutch  Couplings,  etc.,  Safes,  Vaults  and  Vault  Doors. 
Write  for  Catalogue. 


Western  Branch:  248MGDermott  Ave.,  Winnipeg,  Man. 

Quebec  Atiertts  :  ROSS  &  GREIG.  Mer»treo.l,  Que. 


Belliss       Mopcom  Limited,  Engineers 

BIRMINGHAM,  ENGLAND  I 


Established  over  50  years. 
Telegrams  :- "Belliss"  Birmingham,  A. B.C.  5th 
Edition. 


LONDON  OFFICE  : 
8  Victoria  Street,  S.  W. 


ENGINES 

Direct.  Rope  or  Belt  Drive 
FOR 

ELECTRIC  POWER-LIGHTING,     TRACTION  AND  MILL 
DRIVING,  also  CONDENSING  PLANTS. 

ADVANTAGES:  Self-Lubrication  ;  Simplicity;  Streng-th  ;  Experience; 
Low  Cost;  Reliability;  Minimum  Maintenance;  Compactness;  Good 
Governing  ;  Durability  ;  Mai, itained  Efficiency  ;  Quiet  Running-. 

3,300  Engines  supplied  or  building,  representing  upwards  of 
600,000  H.P.,  in  sizes  ranging  from  5  to  2,500  B. 
H.P.  ot  Compound  &  Triple-Expansion  Types. 

Sole  Agents  for  Canada :  LAURIE  &  LAMB,  212  BOARD  OF  TRADE  BUILDINGS,  MONTREAL,  CAN. 

Telegraphic  Address  :  "  Larco  "  Montreal.  Codes  :  A. B.C.  5th  &  Western  Union. 


Surface  Condensing  Plant,  From  250  Square  Feet  Cooling 
Surface  and  Upwards. 


lO 
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Switchboards  and  Panelboards 

COLLYER  &  BROCK 

MONTREAL 

Corvd\iit  Boxes,   Bvishings,   Cockrvvits    a^rvd  Fittings 
Also  Man u fact VI re       of    cvcry    description.   a.s   well    a-s   Knife  Switches 

and   enclosed   Fvises.  \^  \^ 


GET  OUR  PRICES  BEFORE  ORDERING. 


O  K.  SLEET  CUTTERS  SLEET  CUTTING  WHEELS 

SWEEPER  RATTAN 

Street  Railway,  Electrical  and  Mill  Supplies 

J.   A.   DAWSON  CO. 


148  McGill  Street 
MONTREAL 


324-326  Smith  Street 
WINNIPEG 


CdLridLdian  White  Company^  Limited 

SOVEREIGN  BANK  BUILDING,  MONTREAL.  CANADA 

WINNIPEG  OFFICE:  BANK  OF  BKITISH  NORTH  ANER.ICA  BVILDING 

MNGINMBRS  AND  CONTRACTORS 

FOR 

Steftm  a.ncf  Electric  RaLilroaLds:  Electric  Light  CLnd  Power  Plaints:  Bulldlivfl  Con- 
struction :  Water  a^nd  Gbls  Works:  Docks.  HaLrbor  Works.  •tc»  etc 


J.  a.  WHITE  «S  CO/HPANV.  INC.- 
New  York  City 


CORRBSPONDBNTS 
J.  a.  WHITE  &  COMPANY.  LIMITED, 
Loadoa,  Eazlaad 


WARINa-WHITE  BUTLDINO  CO. 
Loadoa.  Eazland 


Arc  Lamps,  Meters, 
Transformers, 
Telephones, 
Switchboards 

and  General  Line  Material 


John  FormaLii 

248  ivnd  250  Craig  Street  W. 

Montreal,  Que. 


THE  CANADIAN  ELECTRICAL  NEWS 


CANADIAN 

Electrical  News 

6  ENGINEERING  JOURNAL 

PUBLISHED     ON    THE    TENTH    OF    EVERY    MONTH  BY 

HUGH  C  MagLEAN,  limited, 

TORONTO,  CANADA. 

HEAD  OFFICE      -      Confederation  Life  Building:,  TORONTO 

Telephone  Main  2362 
MONTREAL       -       Telephone  Main  2299.    B34  Board  of  Trade 
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Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  1st  day  of  the  month  immediately 
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A  During  the  past  few  years  Canada 

^Wireie'ss**  ^^^^  brought  very  prorninently 

Service  before  the  eyes  of  the  world,  and 

this  too  in  almost  every  phase  of  human  life,  whether  it 
be  social,  atheletic,  or  financial.  Added  to  these  we  have 
recently  had  the  honor  of  sharing  in  Mr.  Marconi's 
triumphal  inauguration  of  the  wireless  telegraphic  ser- 
vice, which  was  lately  started  between  Ireland  and  Cape 
Breton.  Of  course  it  is  some  time  since  the  first  few 
words  were  transmitted  experimentally,  and  in  the  inter- 
val much  development  work  has  had  to  be  done,  but  at 
last  an  actual  commercial  service  has  been  put  into  com- 
mission. This  without  question  marks  a  most  tremendous 
step  in  the  world 's  progress,  and  one  on  which  Mr.  Mar- 
coni should  be  most  earnestly  congratulated,  not  only  on 
the  actual  achievement  itself,  but  also  on  his  perserver- 
ance  in  the  face  of  previous  failures  and  other  discour- 
agements. As  a  matter  of  fact,  Mr.  Marconi  doubtless 
has  still  plenty  of  unsolved  problems  in  front  of  him,  be- 
cause it  is  not  to  be  expected  that  wireless  telegraphy 
will  jump  into  being  with  a  single  bound,  as  a  full- 
fledged  and  perfect  system,  any  more  than  was  the  case 
with  electric  lighting  or  traction.  In  the  meantime, 
though,  let  us  rejoice  that  another  means  of  communi- 
cation has  been  added  to  the  world's  resources,  particu- 
larly when  we  remember  that  our  own  country  was 
selected  to  furnish  one  of  the  two  first  stations. 

It  has  been  suggested  that  the  inauguration  of  such  a 


service  would  mark  the  almost  immediate  decadence  of 
all  cable  systems  and  the  companies  operating  them. 
This,  however,  is  scarcely  likely,  because  in  the  first 
place  it  will  take  some  time  for  a  new  organization  to 
get  into  such  working  condition  that  it  can  be  a  factor 
in  the  competition  for  business,  and  secondly  because  it 
is  the  general  experience  that  developments  such  as  this 
gradually  create  their  own  special  fields,  or  enlarge  those 
already  existing,  without  interfering  very  materially 
with  systems  already  operating.  There  is  apparently 
room  for  all,  as  is  evidenced  by  the  fact  that  the  gas 
business  continues  to  grow,  even  though  electric  light  is 
to  be  had  almost  everj^where,  and  that  telegraph  com- 
panies continue  to  pay  dividends,  in  spite  of  telephone 
competition.  Doubtless  the  same  principle  will  hold  with 
Mr.  Marconi's  achievement. 


HigKer  To-day  there  is  probably  no  branch 

Efficiency  of  the  elcctrical  art  which  is  in  a 

iiiuminarxts  greater  state  of  progress  than  the 

lighting  field.  This  is  due  of  course  to  the  many  new 
illuminants  which  just  at  the  present  are  coming  to  the 
front,  one  after  the  other,  each  with  claims  a  little 
broader  than  any  of  its  predecessors.  In  fact  some  of 
them  may  safely  be  said  to  have  arrived,  so  that  the  pass- 
ing of  the  carbon  filament  incandescent  lamp,  and  the 
carbon  electrode  arc  lamp,  is  fairly  well  in  sight,  though 
of  course  the  process  will  take  considerable  time,  even 
after  it  has  definitely  started.  In  the  incandescent  field 
the  most  promising  of  the  new  designs  are  the  Tantalum, 
Tungsten,  and  Osram  filaments,  of  which  probably  the 
Tungsten  will  eventually  become  the  most  popular.  In 
arc  lighting  the  flame  ares  are  fairly  well  established  on 
the  Continent  for  the  lighting  of  streets  and  large  manu- 
facturing premises,  and  doubtless  they  will  soon  become 
recognized  on  this  side  of  the  water  as  a  distinct  advance 
over  the  present  apparatus,  though  so  far  the  high  cost 
of  carbons  and  the  frequent  trimming  required  have 
combined  to  prevent  their  introduction  for  very  little 
beyond  advertising  purposes.  Besides  this  type  we  have 
the  magnetite  and  similar  forms,  developed  in  the  States, 
which  will  probably  be  materially  improved  upon  in  the 
not  distant  future,  and  the  vapor  forms,  such  as  the 
Cooper-Hewitt  and  Moore  designs.  That  there  is  every 
need  for  these  improvements,  and  every  incentive  for 
designers  and  manufacturers  to  produce  the  better 
forms,  is  evidenced  by  the  fact  that  the  ordinary  carbon 
filament  has  a  light-giving  efficiency  not  exceeding  say 
three  per  cent.,  the  carbon  arc  perhaps  five  or  six  per 
cent. 

Of  course,  when  noting  the  progress  being  made,  one 
does  not  for  an  instant  intend  to  disparage  the  old  re- 
liable carbon  filament,  which  has  done  such  admirable 
work,  and  which  in  fact  was  the  foundation  of  the  whole 
electrical  industry,  since  the  first  plants  were  entirely  for 
lighting  service.  Further,  it  is  still  the  basis  for  one  of 
the  new  higher  efficiency  filaments,  namely,  the  Gem 
lamp,  which  is  simply  the  ordinary  carbon  form  passed 
through  a  further  flashing  or  treating  process,  resulting 
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ill  a  laiii|)  ol"  ('(jumI  life  to  (lie  [i  1-10  watt  standard  (,'ar- 
b(tii  desifjii,  and  with  an  officiency  of  2  1-2  watts  por 
oandle.  This  is  an  advance  of  almost  20  per  cent,  in 
watts  per  caudle,  or,  put  tlie  otlicr  way,  it  means  25  per 
cent,  more  lif?ht  for  the  same  energy.  'I'lic  Taiilfilnin 
lamp  has  an  etificieucy  of  about  2  watts  per  candle,  with 
a  life  ou  direct  current  of  about  1,0(10  liours.  It  is  a 
comparatively  easy  and  cheap  lamp  to  make,  that  is  as 
compared  with  the  other  new  designs,  which  are  all  ma- 
terially more  expensive  than  the  regular  Carbon  lamp, 
and  it  can  be  handled  with  great  ease,  the  filament  being 
not  iinlike  fuse  wire  to  the  touch.  It  has  one  serious 
drawback,  however,  and  that  is  that  its  life  is  compara- 
tively short  on  alternating  current.  In  this  respect  it  is 
just  the  opposite  of  the  American  Nernst,  which  latter 
gives  its  best  performance  on  the  higher  frequency  alter- 
nating circuits,  the  life  decreasing  with  the  periodicity, 
until  on  direct  current  it  is  so  short  as  to  be  uncommer- 
cial. Contrary  to  this,  the  Tantalum  filament  improves 
with  a  decrease  in  frequency,  and  with  a  change  to  direct 
current,  a  lamp  which  for  instance  gives  500  hours  on 
60  cycles  lasts  about  50  per  cent,  longer  on  25  cycles,  and 
twice  as  long  on  direct  current.  The  Tungsten  lamp, 
which  has  probably  not  been  developed  quite  as  far  as 
the  Tantalum,  is  going  to  give  a  satisfactory  life  at  an 
efficiency  of  about  1  1-4  watts  per  candle,  and  this  on 
either  direct  current  or  any  periodicity  of  alternating 
circuits,  a  most  valuable  feature.  In  texture  the  metal  is 
almost  the  exact  opposite  of  Tantalum,  being  so  brittle 
as  to  render  transportation  a  matter  of  great  difficulty, 
though  without  doubt  special  methods  of  packing  that 
will  overcome  this  difificulty  will  soon  be  devised.  As  a 
matter  of  fact  the  point  is  already  negligible  in  connec- 
tion with  the  main  class  of  lamp  which  is  now  being 
made,  namely,  the  street  series  form,  as  the  short  and 
comparatively  thick  filaments  required  for  this  type  are 
strong  enough  to  stand  shipment  in  ordinary  cases  with 
but  normal  breakage.  The  Osram  lamp,  which  has  an 
efficiency  of  about  1  1-2  watts  per  candle,  is  compara- 
tively unknown  on  this  continent,  though  it  is  used  quite 
extensively  in  England,  where  it  was  developed,  and  on 
the  Continent.  Like  the  Tungsten,  it  gives  good  results 
on  both  alternating  and  direot  circuits,  and,  while  fairly 
fragile,  is  probably  somewhat  less  breakable  than  the 
other.  The  basis  of  the  filament  is  the  metal  osmium. 
All  these  new  metals  have  specific  resistances  very  nnich 
lower  than  carbon,  so  that  in  order  to  get  the  requisite 
total  resistance  into  a  hulb  it  is  necessary  to  use  an 
extraordinary  length  of  filament,  say  20  to  25  inches 
for  a  lamp  consuming  in  the  neighborhood  of  50  watts. 
In  consequence  of  this,  it  is  extremely  difficult  to  make 
small  lamps,  30  watts  being  so  far  about  the  practicable 
minimum.  As  opposed  to  this  disadvantage,  all  these  new 
developments  have  one  tremendous  advantage  over  the 
Carbon  lamp,  and  that  is  that  the  temperature  co-eflficient 
is  positive  instead  of  negative.  This  means  that  the  re- 
sistance will  rise  with  an  increase  of  potential  and  cur- 
rent, thus  these  lamps  are  more  or  less  self-protecting 
against  high  voltage.    Another  point  in  tluMr  favor  is 


tile  superior  rpiality  of  the  light,  which  is  much  whitrr 
than  from  the  regular  carbon  filament. 

At  the  recent  Afontreal  convention  there  wa.s  emisider- 
alile  discu.**sion  as  to  fhe  probable  effect  that  these  de- 
velopments would  have  on  the  earnings  of  central  sta- 
tions, many  operators  .seeming  to  feel  that  their  revenues 
might  ver}'  soon  be  adversely  affected.  The  answers 
given  were,  however,  entirely  rea.ssuring,  and  without 
question  are  perfectly  correct.  The  situation  was  ex- 
plained as  follows,  namely,  that  if  every  lamp  factory 
in  the  country  were  in  shape  to-day  to  turn  out  these 
lamp.s,  which  is  very  very  far  from  bfjjng  the  case,  all 
combined  they  could  not  replace  the  present  carbon 
lamps  in  less  than  five  years  at  the  very  least.  Then 
again,  even  when  the  lamps  have  become  more  or  less 
standard,  it  is  altogether  probable  that  people  will  take 
advantage  of  the  inerea.sed  economy,  not  by  reducing 
their  energy  consumption,  but  by  increasing  their  light 
consumption.  In  fact  this  theory  is  already  proved  in 
the  case  of  the  Gem  lamp  in  the  States,  where  they  still 
use  a  50  watt  lamp  as  the  .standard,  only  it  gives  20 
candle  power  in.stead  of  the  16  given  by  the  ordinary 
carbon  filament.  Further,  there  is  even  more  comfort 
in  the  situation  than  this,  at  least  for  those  steam  driven 
central  stations  that  are  operating  incandescent  street 
series  systems,  because  contracts  for  such  light^i  are 
nearly  all  made  on  a  candle  power  basis,  in  which  event 
the  increa.sed  economy  of  the  new  illuminants  is  of  direct 
benefit  to  the  operating  company. 


POWER  HCUSE  UNDER  RIVER. 

Abciut  twelve  miles  from  the  city  of  Baltimore,  on  the 
Patop.seo  River,  there  is  now  nearing  completion  what  is 
probably  the  most  extraordinary  power  plant  in  the 
United  States,  if  not  in  the  world,  writes  Arthur  II. 
Goldsborough  in  the  "Technical  World  ilagaziue." 
Briefly  speaking,  the  dam  and  power  house  are  one;  in 
other  words,  the  dam  is  made  hollow  and  the  interior, 
which  is  about  two  hundred  feet  long  and  twenty-eight 
feet  wide,  is  utilized  for  the  generating  machinery.  At 
the  present  time  the  equipment  of  the  plant  consists  of 
two  alienators,  direct  connected  to  two  500  hor.^e-power 
horizontal  .turbines.  This  will  be  shortly  en- 
larged by  the  addition  of  another  turbine  and  alternator 
of  equal  power,  bringing  the  total  horse-power  of  the 
plant  up  to  1,500.  The  interior  of  the  power  house, 
which  is  constructed  entirely  of  concrete  and  steel,  is 
remarkably  well  lighted  and  ventilated.  This  is  accom- 
plished by  the  novel  construction  of  the  dam,  which  is 
formed  somewhat  in  the  shape  of  the  letter  "S";  the 
upper  portion  of  the  dam  slopes  at  an  angle  of  45  de- 
grees; this,  in  connection  with  the  lower  slope,  throws 
the  excess  water  flowing  over  the  dam  away  from  the 
outer  wall.  This  wall  is  pierced  through  with  many  win- 
dows, giving  splendid  illumination  to  the  interior  of  the 
power  house.  These  windows  can  be  opened,  and  one 
may  look  out  and  see  the  water  pouring  in  torrents  ov.  r 
his  head. 


The  Mexican  Light  and  Power  Company^s  Plant  at  Necaxa 

By  Alexander  McKee. 


The  Necaxa  power  house  of  this  company  is  built  iu 
a  deep  ravine  named  Salto  Grande,  which  is  about  100 
miles  in  an  easterly  direction  from  Mexico  City,  Salto 
Grande  being  in  the  district  of  Huachinago,  Puebla 


View  of  Power  House,  With  240  Meter  Fall. 


State.  Up  to  12  or  14  years  ago  the  falls  were  known 
to  the  natives  only,  as  they  are  situated  in  a  very  moun- 
tainous and  inaccessible  country,  and  even  at  the  pre- 
sent day  the  nearest  railway  station.  Carmen,  on  the 
Hidalgo  line,  is  30  kilometres  from  the  Mesa,  as  the 
camp,  where  the  company's  staff  live,  is  named. 

For  the  transportation  of  machinery  and  building 
material  the  Mexican  Light  &  Power  Company  built  a 
narrow  gauge  railway  line  through  the  mountain  be- 
tween Carmen  and  the  Mesa,  but  as  the  power  house  is 
in  a  ravine  about  2,000  feet  below  the  level  of  the  Mesa, 
the  company  were  put  to  the  necessity  of  fitting  up 
cages  to  lower  the  machinery  over  the  cliffs  from  the 
Mesa  to  the  power  house.  The  cages  are  worked  by 
compressed  air  engines. 

Originally  a  French  company  acquired  the  rights 
from  -the  Federal  Government  of  Mexico  to  develop 
power  from  the  falls,  but  very  little  progress  was  made 
until  the  French  company  was  bought  out  by  a  Cana- 
dian tirm,  which  called  itself  "The  Mexican  Light  & 
Power  Company."    The  latter  very  soon  acquired  fur- 


ther rights  to  utilize  the  waters  of  the  Tenango  river 
and  some ,  other  small  rivulets,  and  received  franchises 
to  supply  current  for  power  and  lighting  purposes  in 
the  States  of  Puebla  and  Mexico,  and  subsequently 
acquired  the  properties  and  franchises  of  the  street 
railway  and  power  and  lighting  companies  in  Mexico 
city,  so  that  at  the  present  time  these  are  all  operated 
from  the  Mexican  Light  &  Power  Company's  plants. 

Mexico,  like  all  other  countries  situated  in  the  tropics, 
has  a  dry  and  rainy  season,  and  the  flow  of  water  in  the 
rivers  is  extremely  variable. 

The  Necaxa  river,  which  was  the  origin  of  this  scheme, 
receives  its  waters  partly  from  a  plateau  which  is  about 
8,000  feet  above  sea  level,  and  partly  from  the  slopes 
that  fail  abruptly  from  the  plateau  towards  the  east. 
The  power  house  is  situated  where  the  Necaxa  has  its 
source,  the  site  being  about  5,000  feet  lower  than  the 
plateau.  •    '  % 

The  river  as  it  enters  the  Salto  Grande  ravine  has  a 
perpendicular  fall  of  240  metres,  and  this  fall,  with 
the  addition  of  another  of  90  metres  which  is  a  half 
mile  further  up  the  river,  and  the  intervening  rapids, 
supply  the  hydro-static  head  for  the  Necaxa  plant. 

Heavy  rainfalls  as  high  as  135  inches  in  the  year  are 
caused  by  the  high  state  of  saturation  in  the  air  rising 
from  the  Gulf  of  Mexico  and  coming  in  contact  with 
the  cooler  air  of  the  mountains.  That  the  irregular  flow 
might  be  utilized  to  its  full  extent  for  a  plant  which  has 
a  capacity  equal  to  the  mean  flow  for  the  year,  the  excess 
flow  of  the  water  during  the  rainy  season  is  accumulat- 
ed in  three  large  reservoirs,  which  have  a  total  capacity 
of  135,000,000  cubic  metres. 

The  reservoirs  were  constructed  by  means  of  three 


Showinu  the  Two  Large  Pipes,  Run  Partly  in  the 
Open  and  Partly  Through  Tunnels 


large  earth  dams,  situated  at  convenient  points  in  the 
valleys  through  which  the  rivers  pass.  The  method  of 
constructing  the  dams  was.  by  the  sluicing  process  which 
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was  first  put  in  practice  by  the  Californian  gold  min- 
ers. It  consists  in  diverting  a  good  head  of  water  to  a 
point  near  the  site  of  the  dam  and  then  by  means  of 
flumes  and  pipCvS,  which  are  laid  on  scaffolding  for  the 
purpose,  large  quantities  of  stone  and  earth,  loosened 
by  blasting,  are  washed  down  to  the  dam  site,  where 
against  masonry  toes  all  the  solid  material  is  deposited 
and  the  water  run  off.    The  process  so  arranges  itself 


different  levels.  By  reason  of  this  it  is  never  necessary 
to  open  the  gates  under  pressure. 

The  receiver,  into  which  the  two  large  pipes  lead,  is 
fitted  with  a  combination  of  valves  to  allow  of  the  30 
inch  pipes  to  the  waterwheels  being  all  fed  from  one 
large  pipe,  or  the  water  can  be  divided  so  as  to  allow 
of  each  8  foot  pipe  supplying  three  of  the  30  inch  pipes. 

The  six  30  inch  pipes  are  in  30  foot  lengths,  with 


Temporary  Reservoir  at  Lagima. 


that  the  stones  and  heavier  material  stay  at  the  outside 
while  the  lighter  material  settles  to  the  inside  of  the 
dam. 

The  flow  of  the  Necaxa  river  during  the  dry  season 
is  one  cubic  metre  per  second,  according  to  the  com- 
pany's records,  but  this  tiny  rivulet  becomes  a  swollen 
torrent  during  the  rainy  season,  and  on  the  20th  of 
August,  1906,  the  flow  reached  148  cubic  metres  per 
second,  which  is  the  highest  recorded. 

At  the  end  of  the  Necaxa  reservoir  a  tunnel  one  kilo- 
metre in  length  is  run  to  the  Teuango  river,  whicli  at 
this  point  runs  parallel  with  the  Necaxa  river,  and  by 
means  of  a  diverting  dam  all  the  waters  of  the  Tenango 
are  turned  into  the  Necaxa  reservoir. 

The  hydro-static  head  is  obtained  by  taking  the  water 
Ivom  the  Necaxa  reservoir  by  means  of  two  pipes  hav- 
ing diameters  of  8  and  6  feet.  The  pipes  are  partly  run 
in  tunnels  and  partly  in  the  open  to  a  receiver,  which 
is  placed  just  above  the  level  and  to  the  right  of  the  90 
metre  fall.  From  this  receiver  six  steel  pipes,  30  inches 
outside  diameter,  are  run  through  two  tunnels  which 
end  close  to  the  power  house.  From  the  Necaxa  reser- 
voir to  the  nozzles  of  the  waterwheels  the  total  fall  is 
1,350  feet,  this  fall  giving  a  pressure  at  the  nozzles  of 
580  pounds  to  the  square  inch. 

The  two  large  pipe  lines  are  built  of  boiler  plates, 
rivetted  together  and  fitted  with  expansion  joints  at 
three  places.  The  inlet  to  these  pipes  from  the  reservoir 
is  by  means  of  two  vertical  pipes  set  in  concrete.  Each 
vertical  pipe  has  four  gates,  protected  by  screens  at 


flanged  ends,  and  although  the  outside  diameter  is  uni- 
form throughout  the  whole  length  of  the  pipe  line,  the 
inside  diameter  is  slightly  tapering,  giving  the  pipe  a 
greater  thickness  as  the  static  head  and  pressure  in- 
crease. 

The  power  house,  200  by  90  feet  and  65  feet  high,  is 
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constructed  solely  of  iron  work  and  concrete,  with  a 
galvanized  iron  roof  supported  by  steel  trestles,  this 
making  a  solid  fireproof  building.  The  pipe  lines  enter 
the  building  at  the  basement,  and  each  pipe  is  fitted 
with  a  gate  valve  and  bye  pass  as  it  enters  the  wheel 
pit.    The  waterwheels,  six  in  number,  were  manufac- 
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tured  by  Escher,  Wyss  &  Company.  They  are  of  the 
impulse  type,  2.90  metres  in  diameter,  and  carry  24 
cast  steel  buckets,  against  which  the  water  plays  from 
two  nozzles  set  diametrically  opposite.  Under  normal 
conditions  each  wheel  is  capable  of  developing  8,200 
horse-power.  The  nozzles  have  rectangular  openings, 
and  are  4  1-2  inches  by  4  1-2  inches  when  fully  opened. 
They  are  regulated  by  means  of  a  universal  governor, 
supplied  by  Escher,  Wyss  &  Company.  Situated  in  each 
wheel  pit  at  the  end  of  the  pipe  line  is  a  safety  valve. 
The  valve  is  regulated  by  the  governor,  so  that  in  case 
of  siiddenly  or  even  partly  closing  the  nozzles  the  valve 


The  generators  are  of  the  rotating  field  type,  and  are 
wound  for  three  phase  currents  at  a  pressure  of  4,000 
volts,  each  generator  having  a  capacity  of  5,000  kw. 
They  were  supplied  by  the  Siemens  Schukert  Werke 
Company. 

The  exciting  cu^"rent  is  taken  from  two  200  kw.  in- 
duction motor  generators,  the  generators  being  wound 
for  100  volts  and  fitted  with  commutating  poles.  Each 
exciting  set  is  fitted  to  a  Pelton  waterwheel  fed  from 
an  independent  10  inch  pipe,  run  from  the  receiver 
alluded  to.  This  pipe  also  supplies  the  water  for  the 
oil  pumps.   In  the  ordinary  course  of  running  the  excit- 
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is  opened  and  relieves  any  dangerous  pressure  in  the 
pipe  line. 

The  six  machines  are  of  the  vertical  type,  having  the 
step  bearing  between  the  waterwheel  and  the  magnet 
wheel.  Th  oil  pressure  for  the  step  bearing  and  the 
governor  is  supplied  from  a  three  throw  pump,  each 
machine  having  an  independent  pump.  The  oil  is  de- 
livered both  to  the  step  bearing  and  governor  at  a  pres- 
sure of  360  pounds,  and  this  pressure,  forcing  its  way 
out  through  the  step  bearing,  has  the  effect  of  lifting 
the  whole  machine  three  millimetres,  thus  letting  it  run 
on  a  thin  film  of  oil. 


ers  are  driven  by  the  Pelton  waterwheels,  but  the  induc- 
tion motor  is  also  floating  on  the  bus  bars.  The  advisa- 
bility of  this  will  be  understood  when  it  is  stated  that 
the  nozzles  for  a  Pelton  wheel  of  this  size,  running  un- 
der a  head  of  1,400  feet,  have  a  very  small  opening,  and 
the  slightest  foreign  matter,  such  as  grit,  would  im- 
mediately affect  the  speed.  On  the  other  hand,  if  the 
exciters  depended  on  being  driven  by  the  alternating 
current  only,  there  would  be  the  risk  of  lowering  the 
speed  or  even  blowing  the  fuses  in  the  event  of  a  heavy 
short  circuit  on  the  system. 

The  transformers,  fifteen  in  number,  were  built  by 
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the  General  Electric  Company.  They  are  of  the  single 
phase  type,  oil  insulated  and  \v;iter  cooled,  and  have  a 
capacity  of  2,000  kvv.  each. 

Tlu-ee  transformers,  delta  connected,  are  joined  up 
to  each  of  the  four  transmission  lines,  leaving  a  spare 
bank  that  can  be  thrown  on  to  any"  of  the  lines.  The 
transformers  are  placed  in  separate  fireproof  compart- 
ments that  are  built  beneath  the  switchboard  gallery, 
each  transformer  being  connected  to  a  pyrometer  that 
is  placed  on  the  switchboard  gallery  so  that  the  attend- 
ant can  always  know  if  the  temperature  is  normal. 

The  switchboard  gallery  runs  along  the  wliolc  length 
of  the  building,  and  on  it  are  mounted  in  fireproof  com- 
partments the  4.000  and  60,000  volt  switches,  which  are 
of  the  oil  break  type,  fitted  with  time  limit  relays.  The 
switches  are  operated  from  a  remote  control  board  that 
occupies  a  very  small  space  and  is  situated  in  the  centre 


of  the  gallerj',  from  which  point  the  operator  is  able 
to  watch  and  control  the  whole  station.  The  volt  meters 
and  ammeters  for  the  diflPerent  machines  are  also 
mounted  on  the  remote  control  board.  All  the  switch 
gear  was  supplied  by  the  Canadian  General  Electric 
Company,  but  the  erection,  as  well  as  all  the  construc- 
tion work  connected  with  the  system,  was  carried  out 
by  the  construction  staff  of  the  INIexican  Light  &  Power 
Company. 

The  4,000  volt  lead  covered  leads  for  the  generators 
and  transformers  are  run  separately  in  fireproof  con- 
duits, the  60,000  volt  leads  from  the  transformers,  be- 
ing run  on  tower  insulator.^  underneath  the  switch- 
board gallery  and  thence  to  the  60,000  volt  switches. 
The  overhead  lines  leave  the  station  through  rectangular 
apertures,  the  line  being  secured  to  a  tower  insulator 
as  it  passes  through  the  aperture.    A  lightning  arrester 


of  the  low  equivalent  type  is  fitted  to  each  cable  of  the 
four  lines  ju.st  before  they  leave  the  station. 

The  transmission  lines,  four  in  number,  are  made  up 
of  six  strands  of  copper  with  a  jute  core,  the  sectional 
area  of  the  cable  being  equivalent  to  000.  The  lines 
arc  run  on  steel  towers  heavily  galvanized  and  a  stan- 
dard spacing  of  500  feet  is  used  except  in  crossing 
chasms  or  mountain  sides  in  which  case  the  spacing  is 
considerably  greater.  In  a  mountainous  country  like 
IMexico,  steel  towers  are  preferable  to  wooden  poles,  as 
the  towers  can  be  taken  apart  and  packed  in  bundles 
and  transported  on  mules  to  their  positions  along  the 
route,  which  for  the  most  part  runs  throusrh  a  very 
wild  and  rugged  country. 

The  length  of  the  transmission  line  from  Necaxa  to 
the  Nonoalco  distributing  station  in  Mexico  city  is  T53 
kilometers.      From  here   a   portion  of  the  current  is 


further  transmitted  in  a  westerly  direction  to  the  El 
Oro  and  Esperauza  gold  mines,  about  122  kilometers 
from  Mexico  city,  so  that  the  total  length  of  the  trans- 
mission is  275  kilometers. 

Including  the  Xecaxa  plant,  there  are  two  steam 
plants,  San  Lazaro  with  a  capacity  of  3,000  k.  w.  and 
Nonoalco  with  a  capacity  of  7,000  k.  w..  Nonoalco  is 
the  distributing  point  for  all  the  plants  aiul  from  it  are 
run  the  feeders  for  the  street  railwaj'  substations,  and 
the  power  and  lighting  circuits.  The  current  for  the 
El  Oro  and  Esperanza  mines  is  transmitted  at  60,000 
volts  to  a  substation  at  El  Oro  and  is  then  transformed 
down  to  3,000  volts  for  synchronous  motors  of  500  k.  w. 
each  that  are  used  for  driving  the  stamp  mills,  and  the 
current  u.sed  for  smaller  motors  of  50  horse-power  and 
under,  that  are  used  for  pumping  purposes,  is  trans- 
formed down  to  440  volts. 


THE  RESPONSIBILITY  OF  ELECTRICAL  COMPANIES 


FOR  ACCIDENTS* 

By  Geo.  H.  Montgomery. 


Notwithstanding  the  well  recognized  efforts  which  are 
made  by  practically  all  persons  and  companies  engaged 
in  the  supplying  of  electricity,  accidents  will  and  do 
occur  causing  great  loss  of  life  and  pi'operty.  The 
highly  dangerous  character  of  the  article  supplied,  its 
invisibility  and  the  diificulty  and  in  many  cases  the 
impossibility  of  determining  in  advance  the  existence 
of  conditions  creating  a  source  of  danger,  the  fact  that 
the  appliances  used  in  the  distribution  are  scattered 
over  so  wide  an  area  and  situated  frequently  in  the 
premises  and  under  the  physical  control  of  third  persons 
over  whose  acts  the  company  can  exercise  no  super- 
vision, places  electricity  in  a  class  almost  by  itself  as 
regards  the  difficulty  of  the  task  imposed  upon  those 
engaged  in  its  production  and  distribution.  With  these 
inevitable  conditions,  the  failure  of  appliances  to  per- 
form the  fiinctions  which  they  are  relied  upon  to  fulfill, 
the  carelessness  of  employes,  and  more  frequently  the 
reckless  imprudence  and  gross  negligence  of  the  pviblic, 
afford  very  easy  channels  for  the  arrival  of  accidents 
against  which  human  foresight  cannot  adequately  pro- 
vide. This  being  so,  it  is  felt  that  a  paper  dealing  with 
the  legal  responsibility  of  electrical  companies  for  such 
accidents  must  be  of  interest  to  the  members  of  this 
Association,  particularly  in  view  of  the  widely  divergent 
opinions  which  have  been  expressed  by  the  various 
courts  in  the  comparatively  few  years  during  which  the 
distribution  of  electricity  for  purposes  of  lighting  and 
power  has  been  in  vogue.  The  present  paper  lays  no 
great  claim  to  originality  other  than  an  attempt  to  recon- 
cile these  decisions  where  reconciliation  is  possible,  and 
to  extract  from  them  certain  principles  which  should 
at  this  stage  be  capable  of  more  or  less  exact  definition. 

Inasmuch  as  the  distribution  ■  of  electrical  current  is 
almost  entirely  in  the  hands  of  incorporated  bodies,  a 
few  preliminary  remarks  as  to  the  legal  position  of 
companies  authorized  by  their  charters  to  produce  and 
distribute  electricity  may  be  in  order.  In  the  first  place, 
it  is  now  a  well  recognized  principle  that  when  Parlia- 
ment authorizes  a  person  or  company  to  do  a  particular 
thing,  the  mere  exercise  of  the  right  conferred  cannot, 
in  itself,  render  the  company  responsible  for  the  damage 
which  the  exercise  of  the  right  may  cause  to  others  un- 
less there  has  been  some  failure  on  the  part  of  the 
person  or  company  upon  whom  the  power  has  been  con- 
ferrerd  to  perform  some  of  the  duties  expressed  or 
implied  attached  to  the  exercise  of  the  power  granted. 
In  other  words,  notwithstanding  the  extremities  to  which 
courts  of  justice  have  in  some  cases  gone  in  defining  the 
position  of  those  engaged  in  supplying  electricity,  they 
are  not  insurers  against  accidents,  but,  at  the  most,  are 
only  bound  to  adopt  every  approved  means  of  precaution 
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and  to  exercise  a  degree  of  care  commensurate  with  the 
danger.  Thus  in  a  case  recently  decided  by  the  Sux:)reme 
Court  of  Canada  in  re  Gloster  vs.  Toronto  Electric  Light 
Company,  38  S.C.R.,  page  27,  it  is  remarked:— 

"The  defendant  company  transmitting  such  a  dan- 
gerous element  as  electricity  through  their  wires  thus 
strung  along  the  public  highway  fall  short  of  being 
insurers,  but  are  bound  to  exercise  the  greatest  possible 
care  and  to  use  every  possible  precaiition  for  the  pro- 
tection of  the  public." 

Idington  in  the  same  case  lays  down  the  rule  as 
follows : — 

"The  statute  enabling  the  company  to  use  the  public 
highway  enables  them  to  maintain  works  so  constructed 
and  must,  I  think,  be  taken  by  implication  to  mean  a 
maintenance  in  a  proper  manner  so  as  not  to  become 
a  public  nuisance." 

A  large  number  of  earlier  decisions  went  to  the  ex- 
tent of  enunciating  the  principle  that  a  company  intro- 
ducing a  new  element  of  danger  for  their  own  profit  and 
use  was  in  the  position  of  a  person  keeping  a  ferocious 
wild  beast  upon  his  premises,  which,  if  it  escaped  and 
caused  damage,  would  render  the  owner  responsbile, 
whether  it  escaped  through  his  negligence  or  not.  This 
doctrine,  however,  is  not  in  accordance  with  more  recent 
thought  upon  the  subject,  since  it  would  have  the  effect 
of  declaring  an  actionable  tort  that  which  Parliament 
had  expressly  authorized. 

Before  passing  from  this  subject  reference  might  be 
made  to  a  recent  decision  of  the  Judicial  Committee  of 
the  Privy  'Council  in  the  case  of  Dunphy  vs.  The  Mont- 
real Light,  Heat  &  Power  Company,  in  which  judgment 
was  rendered  only  a  few  weeks  ago.  In  this  case  the 
company,  by  its  charter,  was  authorized  to  enter  upon 
and  construct  either  under  or  over  the  streets  and 
public  highways  all  such  pipes,  lines,  conduits  and  other 
constructions  as  might  be  necessary  for  the  purposes 
of  its  business.  A  contractor  had  erected  a  derrick  in 
dangerous  proximity  to  one  of  the  transmission  lines 
of  the  company,  erected  overhead  and  carrying  a  pres- 
sure of  between  four  and  five  thousand  volts.  The 
company  had  warned  the  eontracter  of  the  danger  and 
had  seen  that  the  arm  of  the  derrick  was  anchored  in 
such  a  way  as  to  prevent  its  coming  into  contact  with 
the  wire.  Upon  the  occasion  of  the  accident  the  con- 
tractor's foreman,  in  order  to  facilitate  the  moving  of 
a  stone,  had  taken  the  chain  off  the  arm  of  the  derrick,- 
the  result  being  that  the  current  ran  down  the  wire 
cable  of  the  derrick  and  through  the  man  who  was 
operating  the  winch.  The  foreman  and  the  plaintiff's 
husband  (who  was  a  passer-by)  rushed  to  the  assistance 
of  the  workman  at  the  winch  and  both  were  killed 
instantly,  while,  strange  to  say,  the  workman  who  re- 
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ceived  the  first  shock  received  injuries  so  slight  that  he 
was  able  to  give  evidence  at  the  inquest.  The  learned 
.judge  presiding  at  the  trial  instructed  the  jury  that  the 
company,  being  authorized  by  its  charter  to  erect  its 
lines  in  either  of  two  ways,  that  is  to  say,  either  over- 
head or  underground,  was  bound  to  adopt  whichever 
method  afforded  the  greatest  protection  to  the  public, 
and  that  if  it  failed  to  do  so,  it  would  be  responsible  for 
the  consequences.  The  jury  accordingly  exonerated  the 
contractor  and  condemned  the  company,  the  principal 
ground  being  that  it  was  guilty  of  negligence  in  not 
placing  the  wires  underground  instead  of  overhead.  This 
judgment  was  confirmed  by  the  Court  of  Review  for  the 
same  reavsons.  It  was,  however,  unanimously  reversed 
by  the  Court  of  Appeals,  who  held  that  where  the  com- 
pany was  authorized  to  adopt  either  one  of  two  methods, 
that  it  had  the  absolute  right  to  adopt  whichever  of  the 
two  it  saw  fit.  The  case  was  then  carried  to  the  Privy 
Council,  with  the  result  that  the  judgment  of  the  Court 
of  Appeals  was  affirmed  for  the  .same  reasons,  and  the 
plaintiff's  action  against  the  Company  dismissed. 

Degree  of  Care  Required. 

As  has  been  stated  above,  while  the  company  dis- 
tributing electricity  is  not  an  insurer  against  accident, 
it  is  held  to  a  certain  degree  of  care.  As  to  what  that 
degree  of  care  is  various  expressions  have  been  made 
use  of.  Thus  in  the  case  of  Gloster  vs.  Toronto  Electric 
Light  Company,  above  cited,  it  was  stated  that  the  com- 
pany was  bound  to  exercise  "the  greatest  possible  care 
and  to  use  every  possible  precaution  for  the  protection 
of  the  public."  Other  expressions  have  been  made  use 
of  by  American  courts,  such  as  "highest  degree  of 
care,"  "highest  degree  of  care  commensurate  with  dan- 
ger," "high  degree  of  care,"  "very  great  care,"  "rea- 
sonable care,"  "all  care  that  a  reasonable  person  can 
take,"  "ordinary  care  and  skill,"  "at  least  ordinary 
diligence,"  "only  ordinary,  depending  upon  circum- 
stances," etc.,  thus  affording  a  text  for  almost  any 
proposition  which  the  hard-pressed  lawyer  might  require 
to  suit  his  particular  exigency. 

Between  these  wide  extremes  of  opinion  the  most 
generally  accepted,  and,  it  is  submitted,  the  most  logical, 
is  that  the  care  required  can  only  be  defined  as  a  degree 
of  care  commensurate  with  danger.  In  the  application 
of  this  principle  the  subject  divides  itself,  on  the  one 
hand,  into  the  degree  of  care  required  in  construction 
and  appliances  made  use  of  as  distinguished  from  the 
degree  of  care  required  in  maintenance  and  operation, 
and,  on  the  other  hand,  into  the  degree  of  care  required 
by  a  company  as  towards  its  employes  and  as  towards 
its  customers  as  distinguishing  from  that  required  as 
towards  outsiders  generally. 

As  to  the  protective  devices  to  be  made  use  of,  it  was 
held  by  the  Supreme  Court  of  Canada,  in  the  case  of 
the  Citizens'  Light  &  Power  Company  vs.  Lepitre,  29 
S.C.R.,  p.  1,  "that  persons  dealing  with  dangerous 
material  are  obliged  to  take  the  utmost  care  to  prevent 
injuries  being  caused  through  their  use  by  adopting  all 
known  devices  to  that  end,  and  where  there  is  evi- 


dence that  there  was  a  precaution  which  might  have 
been  taken  by  a  company  making  u.se  of  electrical  cur- 
rents to  prevent  live  wires  causing  accidents  and  that 
this  precaution  was  not  adopted,  the  company  must  be 
held  responsible  for  damages."  This  ruling,  however, 
was  criticized  by  Mr.  Justice  Nesbitt  in  a  later  decision 
of  the  Supreme  Court  in  the  case  of  the  Montreal  Park 
&  Island  Railway  Company  vs.  McDougall.  36  S.C.R., 
p.  1,  where  he  says:  "I  desire  to  draw  the  attention  to 
the  fact  that  the  headnote  of  the  case  of  the  Citizens' 
Light  &  Power  Company  vs.  Lepitre  is  based  merely 
upon  an  oral  opinion  of  the  Chief  Justice  in  that  case. 
That  expression  was  not  necessary  to  the  decision  of  the 
case,  which  simply  proceeded  upon  the  fact  that  the 
company  had  failed  to  provide  ordinary  appliances  in 
such  a  dangerous  work.  I  certainly  would  not  concur, 
as  at  present  advised,  in  the  expression  of  opinion  by  the 
Chief  Justice.  I  think  the  doctrine  there  laid  down  is 
only  applicable  as  between  a  company  carrv'ing  on  snch 
a  dangerous  employment  and  third  parties." 

"I  do  not,  myself,  see  any  difference  between  an 
employe  of  an  electric  company  and  any  other  employe, 
other  than  that,  owing  to  the  extreme  hazard  of  the 
work,  precautions  proportionately  commensurate  with 
the  danger  would  have  to  be  taken  by  the  employer 
under  the  ordinary  rule  of  law  requiring  reasonable 
care.  The  duty  is  the  same  in  each  case ;  the  evidence 
of  the  performance  of  the  duty  must  necessarily  vary 
according  to  the  circumstances." 

The  ruling  is,  moreover,  inconsistent  with  a  decision 
of  the  highest  court  in  England  in  the  case  of  the  Nation- 
al Telephone  Company  vs.  Baker,  where  it  is  held  that 
a  company  is  not  bound  to  immediately  adopt  every 
protective  device  which  comes  upon  the  market.  It  is 
only  held  to  a  reasonable  diligence  in  adopting  such  as 
have  been  thoroughly  tried  and  approved.  It  is,  more- 
over, difficult  to  see  what  distinction  is  to  be  drawn  be- 
tween electrical  companies  and  railway  companies  as 
regards  the  adoption  of  safety  appliances.  In  the  case 
of  railways  it  has  been  frequently  decided  that  the  mere 
failure  to  adopt  such  well-known  devices  as  automatic 
couplers  would  not,  in  itself,  constitute  such  negligence 
as  to  render  the  company  responsible  for  accidents,  but 
would  simply  impose  upon  the  company  a  greater  degree 
of  vigilance  in  protecting  its  employes. 

The  duty  of  a  company  as  regards  insulation  has  been 
defined  and  illustrated  by  the  Editor  of  Electrical  Cases 
as  follows: — 

"Bearing  in  mind  that  reasonable  care  nnder  the 
circumstances  is  the  fundamental  requirement,  it  not 
only  follows  that  a  very  high  degree  of  care  should  be 
required  to  keep  electric  wires  properly  in.sulated  in 
places  where  persons  may  be  reasonably  expected  to  be; 
but  follows  none  the  less  logically  that  a  much  less 
degree  of  care  is  requisite  in  places  where  persons  are 
not  reasonably  expected  to  go.  Thus  electric  companies 
have  been  ln^ld  not  liable  for  injuries  occasioned  to  a 
person  walking  upon  the  girder  of  a  bridge  many  feet 

(ConcluJed  on  page  28). 


MODERN  LIGHTING  TRANSFORMERS* 

By  G.  p.  Cole. 


The  great  improvements  effected  in  the  design  of  the  branches  of  the  electrical  industry,  it  would  be  unfair 
lighting  transformer  several  years  ago,  and  the  great  to  assume  that  the  art  of  transformer  design  had  re- 
amount  of  attention  paid  to  this  piece  of  apparatus    mained  stationary.    The  result  is,  we  now  find  on  the 


at  that  time,  seems  to  have  caused  an  impression  that  market  lighting  transformers  that  in  almost  every  res- 

the  lighting  transformer  had  reached  the  acme  of  per-  peet  are  ahead  of  those  designed  only  as  far  back  as  two 

feetion,  and  was  incapable  of  much  further  improve-  years  ago. 

T^QT^t.  It  is  instructive  to  note  in  what  manner  these  improve- 

However,  with  the  great  advances  made  in  other  ments  have  been  effected. 

•Paper  read  at  the  Annual  Convention  of  the  Canadian  Electrical  Association.  The  f  oUowiug  remarks  wiU  apply,  of  COUrSC,  tO  tranS- 
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formers  of  the  "core"  type,  since  it  is  no  longer  neces- 
sary to  point  out  the  advantages  of  this  type  where 
purely  lighting  loads  are  concerned. 

In  attempting  to  effect  an  improvement,  tlie  designer 
should  always  bear  in  mind  that  the  lighting  transformer 
has,  in  almost  every  case,  to  be  placed  on  a  pole,  and 
should  weigh  as  little  as  possible,  but  still  possess  the 
desirable  characteristics  of  high  insulation,  good  regula- 
tion, high  efficiency,  small  core  loss,  small  rise  of  tem- 
perature and  low  first  cost.  In  other  words,  he  must 
increase  what  might  be  called  the  "specific  utilization  of 
material,"  that  is,  the  "weight  of  active  material  per 
kilowatt  output"  must  be  reduced.  To  accomplish  this 
it  is  quite  evident  that  a  sheet  steel  of  low  core  loss 
must  be  used. 

Within  the  last  couple  of  years  several  sheet  steel 
manufacturers  have  produced  special  alloyed  sheet  steel 
of  low  watts  loss.  Fig.  1  shows  a  curve  of  "special" 
sheet  steel  for  electrical  purposes  of  one  manufacturer, 
giving  watts  loss  per  pound  in  relation  to  magnetic  den- 
sity. In  the  same  figure  is  also  shown  a  similar  curve 
for  sheet  steel  of  "normal"  quality  by  the  same  manu- 
facturer. The  great  superiority  of  the  special  alloyed 
iron  is  at  once  apparent. 

With  a  low  watts  loss  iron,  a  higher  density  for  the 
same  core  loss  can  be  used.  Thus  the  number  of  turns 
of  the  coils  can  be  reduced,  giving  a  shorter  copper  cir- 
cuit and  consequently  a  smaller  copper  loss.  A  reduc- 
tion in  the  number  of  turns  also  results  in  more  room 
for  the  copper  circuit.  Thus  a  greater  cross-section 
of  copper  can  be  used,  the  C-R  loss  is  diminished,  and 
the  efficiency  and  regulation  thei-eby  improved. 

The  reduction  of  the  number  of  turns  in  the  coils 
also  tends  to  improve  the  regulations  because,  in  the 
formula  for  reactance  voltage  of  a  transformer,  the 
numerator  contains  the  number  of  primary  turns  squar- 
ed, and  as  the  reactance  voltage  appears  in  two  places  in 
the  formula  for  regulation  it  is  easily  seen  that  reducing 
the  number  of  turns  will  have  a  marked  effect  in  improv- 
ing the  regulation. 

From  the  central  station  point  of  view  the  desirability 
of  close  regulation  is  as  important  with  lighting  trans- 
formers as  it  is  with  transformers  x'equired  chiefly  for 
motor  loads.  Although  close  regulation  was  not  of  such 
vital  importance  in  the  old  days  of  flat  rates,  now  that 
almost  all  central  station  business  is  done  on  the  meter 
basis,  it  is  fully  as  important  from  an  economic  point  of 
view  as  high  efficiency,  for  the  following  reason : — 

The  voltage  drop  due  to  the  transformer  does  not 
necessarily  mean  a  loss  in  power  generated.  It  does, 
however,  result  in  an  appreciable  loss  in  power  as  meas- 
uvcd  at  the  consumer's  meter,  since  the  power  recorded 
is  almost  in  direct  proportion  to  the  voltage  at  the 
meter.  From  this  it  is  seen  that  the  voltage  drop  due 
to  transformer  regulation  is  ])ractically  equivalent  to  a 
proportional  loss  in  power  at  meter  rates.  If  the  regula- 
tion of  a  transfoi-mer  is  poor,  the  central  station  is  de- 
prived of  revenue  and  the  consumer  gets  poor  service. 
This  latter  effect  often  results  in  loss  of  revenue  through 
the  time  lost  by  officials  in  pacifying  kickers 


The  magnetic  circuit  of  the  modem  lighting  trans- 
former is  made  up  of  rectangular  sheet  steel  punchings 
with  interlocked  joints.  The  punchings  are  in.sulated 
from  one  another  by  a  special  insulating  vami.sh  and  as 
the  special  alloyed  iron  is  inherently  of  high  resistance, 
the  eddy  current  loss  is  reduced  to  a  minimum.  The 
interlocking  of  the  joints  gives  the  besi  pcssible  mat.'nftir> 
circuit  and  prevents  vibration  and  humming. 

The  question  of  the  "ageing"  of  the  iron  is  not  the 
bugbear  that  it  was  a  few  years  ago.  The  re.sults  of 
recent  tests  show  that  ageing  is  apt  to  result  if  the  core 
is  subjected  to  too  great  mechanical  restraint,  and  at 
the  same  time  continued  heating  at  moderately  high 
temperatures.  In  lighting  transformers  of  the  present 
day,  no  trouble  need  be  feared  from  ageing,  as  the  core 
plates  are  not  clamped  too  tightly  and  the  operating 
temperatures  are  comparatively  low.  Ageing  is  only 
due  to  a  ri.se  in  value  of  the  hysteresis  lo.ss,  and  has 
been  shown  in  even  the  worst  samples  of  sheet  iron  to 
occur  hardly  ever  below  80  degrees  Centigrade.  Such 
operating  temperature  is  rarely,  if  ever,  met  with  in 
lighting  transformers.  The  rules  of  the  German  Elec- 
trotechnical  Society  define  ageing  as  the  percentage 
variation  of  the  figure  of  loss  (which  is  the  watts  loss 
per  kilogram  at  a  density  of  10,000  lines  per  square 
cm.  and  50  cycles  per  second)  caused  by  keeping  the 
sample  at  a  temperature  of  100  degrees  Centrigrade  for 
over  600  hours.  There  is  no  difficulty  iu  obtaining  sheet 
steel  whose  ageing  wil  be  within  a  maximum  of  15  per 
cent,  even  under  these  severe  conditions.  Especially  is 
this  true  of  the  special  grade  of  alloyed  sheets. 

The  exposed  position  of  the  coils  in  the  core  type  of 
transformer  has  long  been  recognized  as  very  advantag- 
eous in  dissipating  the  heat  generated  in  the  coils,  but 
at  the  same  time  it  leaves  them  in  a  dangerous  place  for 
receiving  mechanical  injury  during  assembly  and  after- 
wards, when  the  cover  is  removed.  Sometimes  protec- 
tion is  afforded  by  taping  the  coils  heavily  in  a  manner 
similar  to  that  employed  for  taped  field  coils  of  d.  e. 
machines,  but  this  method  interferes  with  the  emission 
of  heat  from  the  coil  surfaces.  The  difficulty  is  over- 
come in  modern  transformers  by  thoroughly  impregnat- 
ing the  coils  with  a  special  compound  possessed  of  high 
heat  emissive  qualities.  This  treatment  of  the  coils  is 
accomplished  by  means  of  a  vacuum  impregnating  ap- 
paratus and  when  the  coils  are  thoroughly  impregnated 
and  dried  they  form  a  solid  mass  that  will  resist  any 
mechanical  injury  that  woiild  ever  be  likely  to  occur. 
The  impregnating  compound,  as  it  were,  converts  the 
cotton  covering  of  the  wires  and  the  coil  insulation  into 
a  solid  mass  which  has  much  better  heat  dissipating 
qualities  than  the  plain  cotton  covering  of  the  copper 
and  the  untreated  layer  insulation. 

Some  of  the  advantages  of  impregnated  coils  over  coils 
treated  in  the  ordinary  maimer  with  a  solvent  varnish 
are  as  follows : — 

Ordinary  cotton  covering  and  flln-ous  material  used 
in  covering  wire  and  the  winding  of  coils,  carry  some- 
times as  high  as  seven  to  ten  per  cent,  of  moisture.  In 
the  ordinary  method  of  dipping  these  coils  in  a  cold 
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variiisli  and  afterwards  drying  the  varnish  under  heat, 
the  moistnre  is  sealed  in  the  coil,  thus  tending  to  lower 
the  dielectric  strength  of  the  covering  of  the  wire  and 
cau.se  an  ever-present  danger  of  burn-outs.  Besides,  in  the 
ordinary  method  the  varnish  penetrates  but  a  few  of 
the  outside  layers  of  the  wire,  thus  leaving  the  inside 
layers  of  the  coil  without  the  reinforced  insulation 
which  the  varnish  is  supposed  to  give  to  the  cotton 
covering.  "With  vacuum-treated  coils,  these  conditions 
are  reversed.  The  coils  are  wound  in  the  ordinary 
manner,  assembled  on  the  legs  of  the  core  and  the 
magnetic  yokes  then  placed  in  position  and  held  by  the 
core  end  plates.  The  core  and  coils  as  a  unit  are  then 
placed  in  a  steam-heated,  air-tight  chamber,  which  is 


of  a  closed  vacuum  chamber  connected  by  piping  with 
an  open  liquor  tank.  The  liquor  tank  is  supplied  with 
large  heating  surface,  steam  being  usually  employed, 
and  the  solid  insulator  is  placed  in  this  tank  and  brought 
to  a  liquid  state  by  means  of  heat.  The  transformer 
coils  in  the  meantime  have  been  dried  out  in  the  vacuum 
chamber,  and  the  line  connecting  the  two  chambers  is 
opened  and  atmospheric  pressure  forces  the  liquid  com- 
pound into  the  vacuum  chamber  and  over  the  previously 
dried  coils.  The  line  is  then  closed  and  air 
pressure  of  60  pounds  to  the  square  inch  is 
used  to  force  the  compound  in  to  the  cotton 
covering  and  between  each  turn  and  layer  of 
wire    in    the    coil.      The    hot    compound    is  thus 
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Fig.  2. — Showing  Manner  in  which  Impregnating  Compound  Fills  All  Spaces  and  Protects 

THE  Coils  from  Injury. 


connected  through  a  condenser  with  a  vacuum  pump. 
The  moisture  in  the  cotton  covering  of  the  wire  and  the 
fibrous  material  used  in  the  construction  of  the  coils  is 
vaporized  at  a  comparatively  low  temperature  and  drawn 
from  the  chamber  and  condensed  in  a  specially  con- 
structed condenser.  The  moisture  and  air  are  quickly 
removed  form  the  coil  insulation  materials  and  this 
leaves  the  coil  in  the  very  best  possible  condition  to 
receive  the  previously  liquified  solid  insulator  used  for 
the  insulation  of  coils  in  vacuum. 

The  time  required  for  drying  and  filling  of  coils  varies 
from  four  to  six  hours,  depending  upon  the  depth  of 
wire  in  the  coils.    The  vacuum  apparatus  used  consists 


allowed  free  access  to  the  interior  of  the  coil  and  being 
filled  in  a  vacuum,  the  air,  which  is  a  very  poor  conductor 
of  heat,  is  entirely  excluded  from  the  coils.  The  coils 
after  having  been  impregnated  are  taken  from  the  vac- 
uum chamber  and  allowed  to  cool  in  the  open  air.  There 
is  no  baking  of  the  coils  necessary,  as  the  drying  of  the 
compound  is  a  cooling  process,  the  material  simply  re- 
turning to  its  natural  state.  The  advantage  of  impreg- 
nating the  coils  after  they  have  been  placed  on  the  legs 
of  the  core,  lies  in  the  fact  that  all  danger  of  injuring  the 
coils  in  assembling  is  entirely  done  away  with.  The 
above  described  process  not  only  turns  out  a  coil  which 
is  impervious  to  moisture  and  oil,  but  provides  a  superior 
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coil  in  many  other  ways,  the  compound  having  cemented 
each  turn  and  layer  of  wire  in  the  coil,  thus  preventing 
abrasion  of  insulation  and  burn-outs  from  vibration,  and 
as  before  mentioned,  also  providing  superior  heat  dis- 
sipating qualities. 

It  is  difficult  to  obtain  exact  figures  of  how  much  the 
impregnating  helps  in  the  dissipation  of  the  heat  from 
the  coils,  but  it  seems  to  be  in  the  neighborhood  of  20  to 
25  per  cent.  In  other  words,  a  transformer  that  has  had 
its  coils  impregnated  will  run  20  per  cent,  cooler  than 
one  whose  coils  have  not  been  treated.  The  result  in  the 
temperature  rise  under  normal  operating  conditions  is 
quite  low,  and  the  temperatures  of  the  several  parts  of 
the  transformer  assume  a  more  even  figure,  no  one  part 
showing  an  abnormal  rise  over  any  other  part.  The 
advantages  resulting  from  low  operating  temperatures 
are  too  well  known  to  require  pointing  out. 

The  manner  in  which  the  impregnating  compound  fills 
all  spaces  and  protects  the  coils  from  injury  can  be 
clearly  seen  in  Fig.  2. 

With  regard  to  mechanical  features  we  note  several 
improvements  over  the  older  form.s  of  lighting  trans- 
former. 

The  top  core  end  plate  is  so  constructed  that  it  allows 
the  oil  to  come  in  contact  with  the  core  as  much  as 
possible,  thus  giving  the  maximum  cooling  effect. 

The  top  plate  is  provided  with  lugs  so  that  the  trans- 
former can  be  quickly  removed  from  or  lowered  into  its 
case. 

In  capacities  above  10  or  15  kw.,  corrugated  cases 
are  used.  These  in  the  modern  lighting  transformer 
are  UvSually  made  of  terne  sheet,  which  gives  the  max- 
imum of  radiating  surface  with  the  minimum  of  weight. 


THE  ELECTRICAL  EXHIBITION  AT 
MONTREAL. 

(Concluded  from  November  Issue.) 

Fred.  Thomson  &  Company. 

An  attractive  feaiture  of  the  Sh'ow  was  the  booth  of 
Fred.  Thomson  &  Company,  where  a  number  of  interest- 
ing experiments  with  induced  currents  were  repeated 
during  each  afternoon  and  evening.  Messrs.  Fred,  and 
Clarence  Thomson,  one  of  wbom  was  usually  on  hand, 
were  submitted  to  raipid  fire  questioning  and  called  upon 
for  numerous  explanations  of  the  phenomena. 

The  front  of  the  booth  was  arranged  as  a  sort  of  lec- 
ture table.  A  flat  coil  of  D.  C.  C.  magnet  wire  of  about 
fifteen  inches  diame^ter  was  placed  on  the  table  and  had 
its  ends  connected  to  a  110  volt  A.  C.  circuit;  on  it  was 
laid  a  piece  of  plate  glass  to  show  that  there  was  no  con- 
nection between  this  coil  and  any  other  coil  which  might 
be  brought  near  to  it,  and  the  glass  was  covered  with  a 
piece  of  cloth  to  pro^tect  it.  First  a  coil  having  its  ends 
connected  to  a  14  volt  incandescent  lamp  was  held  in 
different  positions  above  the  first  coil,  and  it  was  ex- 
plained how  the  lines  of  force  set  up  by  the  current  pass- 
ing through  the  first  coil  threaded  this  coil  and  in  conse- 
quence induced  currents  were  developed  in  it.    It  was 


made  clear  that  the  second  coil  had  to  be  placfd  in  such 
a  position  that  the  lines  of  force  would  cut  it,  as  other- 
wise the  lamps  would  not  light  up  and  the  varying  can- 
dle power  testified  to  the  varying  number  of  the  lines  of 
force  cutting  the  coil  in  the  different  positions  in  which 
it  was  held.  The  lamps  would  light  up  when  the  second 
coil  was  held  at  a  distance  of  six  inches  from  the  firsrt; 
coil,  and  this  distance  was  increased  to  nearly  two  feet 
when  an  iron  core  of  about  this  length  was  placed  over 
the  centre  of  the  first  coil  and  the  second  coil  placed  just 
above  the  iron  core. 

A  coil  connected  to  a  52  volt  lamp  was  placed  at  the 
bottom  of  a  large  glass  bowl  (an  arc  lamp  globe)  and 
held  over  the  first  coil,  and  another  coil  connected  to  an- 
other 52  volt  lamp  in  a  similar  bowl  filled  with  water 
Was  used  to  demonstrate  the  fact,  by  the  lighting  up  of 
the  two  lamps,  that  the  lines  of  force  passed  through  the 
glass  and  through  the  water.  A  small  coil  was  enclosed 
in  a  mahogany  box  and  the  lamp  to  which  the  coil  was 
connected  lighted  up  when  the  closed  box  was  held  above 
the  first  coil. 

Another  large  coil  wound  with  large  wire  had  its  ter- 
minals connected  to  ordinary  arc  carbons  and  when  this 
coil  was  placed  over  the  first  coil  an  are  could  be  drawn 
beljween  the  carbon  points. 

After  a  few  other  short  experiments  with  nails,  staples 
and  a  brass  ball,  the  cloth  and  plate  glass  were  removed 
and  another  flat  coil  weighing  about  25  pounds  was  plac- 
ed on  top  of  the  first  coil.  It  was  shou-n  that  when  the 
ends  of  the  coil  were  brought  together  and  the  coil  short 
circuited,  the  two  coils  tended  to  oppose  each  other, 
and  if  one  portion  of  this  coil  was  supported  firmly  about 
one-half  inch  from  the  first  coil  the  remainder  of  the 
coil  was  pushed  away  from  the  first  coil  and  floated  prac- 
tically unsupported.  With  this  coil  short  circuited,  it 
was  almost  impossible  to  put  it  down  exactly  over  the 
centre  of  the  first  coil. 

Messrs.  Thomson  &  Company,  who  do  perhaps  the 
largest  eledtrical  repair  business  in  Canada,  had  also  a 
display  of  form  wound  coils,  surface  and  slot  wound 
armatures,  drop  forged  100  per  cent,  pure  copper  com- 
mutators in  the  process  of  their  manufacture,  etc. 

Babcock  &  Wilcox. 
Babcock  &  Wilcox,  Limited,  of  Montreal,  had  a  very 
interesting  exhibit.  A  feature  which  attracted  much 
attention  was  the  .samples  of  their  special  forgings  and 
pressed  steel  work,  for  use  in  connection  with  their  well- 
kno\\Ti  boilers.  These  forgings  are  made  from  plates  of 
the  highest  grade  open  hearth  steel.  They  also  exhibit- 
ed samples  of  their  standard  boiler  fittings,  which  had 
only  to  be  seen  by  practical  men  to  be  appreciated.  This 
firai  is  building  and  installing  a  very  large  number  of 
boilers  all  over  the  Dominion  and  count  among  their 
best  customers  the  Canadian  Pacific  Kailway  Company, 
^Montreal  Street  Railway  Company,  Halifax  Electric 
Railway  Company,  Intercolonial  Railway  Company, 
Canada  Car  Company.  Dominion  Steel  Car  &  Foundry 
Company,  Wire  &  Cable  Company,  Northern  Electric 
Manufacturing  Company,  and  many  others. 


NEW  TERMINAL  STATION  AT  HAMILTON,  ONT. 


The  large  terminal  building  shown  herewith  was  re- 
cently erected  for  the  Hamilton  Terminal  Company  on 
King  street  east,  that  city,  and  furnishes  terminal  facili- 
ties for  six  electric  railways.  It  is  one  of  the  handsomest 
structures  of  the  city  and  is  thoroughly  fireproof,  being 
constructed  of  solid  masonry  and  terra  cotta  on  a  steel 
frame.  The  outside  of  the  building  is  of  Indiana  blue 
limestone  for  the  first  storey  and  of  pressed  brick  with 
trimmings  of  Perth  Amboy  terra  cotta  above.  The  cor- 
nices and  balustrades  are  all  of  terra  cotta,  richly  orna 
mented.  On  the  roof  of  the  building  is  located  a  large 
clock  with  a  dial  six  feet  in  diameter,  surmounted  by  a  flag 
pole.  The  interior  columns  and  beams  are  reinforced 
concrete  covered  with  hardwood  for  office  rooms  and 
Terrazzo  for  corridors  and  other  public  places.  The 


hind  it  is  a  large  fire  and  burglar  proof  vault  16  feet 
square,  which  extends  from  the  basement  to  the  second 
fioor.  To  the  right  of  the  main  entrance  is  located  an 
electric  passenger  elevator  leading  to  the  upper  floors. 
The  main  floor  is  lighted  throughout  by  Nernst  glower 
lamps,  placed  in  the  ceiling  and  around  the  columns. 
Five  double  doors  from  the  main  room  lead  to  iron 
fenced  inclosures  leading  to  the  tracks  outside.  The  sta- 
tion room  is  very  handsomely  finished ;  the  woodwork 
is  of  quarter-sawed  oak,  highly  polished,  and  the  metal 
work  is  of  brush  brass  finish  on  bronze  metal.  In  the 
basement  are  located  the  toilets. 

The  upper  floors  are  devoted  to  the  general  offices  of 
the  company  and  its  subsidiary  companies.  The  offices 
are  large  and  airy  and  are  finished  in  quarter-sawed  oak 


New  Terminal  Station  at  Hamilton,  Ont. 


main  entrance  presents  a  very  handsome  appearance. 
It  is  finished  in  carved  stone  and  at  either  side  stand 
two  bronze  electroliers  on  stone  pedestals.  The  entrance 
vestibule  is  22  feet  square.  In  the  centre  of  the  floor  is 
a  large  monogram,  D.  P.  &  T.  Company,  standing  for 
Dominion  Power  &  Transmission  Company,  which  con- 
trols the  various  companies  whose  offices  and  terminals 
are  in  the  station  building. 

The  main  floor  consists  of  one  large  room  68  by  108 
feet  in  area.  The  floor  is  laid  with  ceramic  tile.  The 
ceiling  is  20  feet  high.  The  walls  are  wainscoted  to  a 
height  of  10  feet  with  English  veined  Italian  marble. 
In  the  front  part  of  the  building  is  the  ticket  office,  which 
is  entered  through  the  vestibule  door.    Immediately  be- 


except  the  directors'  room  on  the  corner,  which  is  flnish- 
ed  in  mahogany. 

The  entire  wiring  for  the  building  is  laid  in  conduit 
and  is  on  the  three  wire  system  with  eight  ampere  out- 
lets (1,000  circular  mills  for  each  ampere).  The  main 
distributing  panel,  located  on  the  station  floor,  and  the 
subpanels  on  the  upper  floors  are  all  controlled  by  main 
cut-out  switches  in  the  motor  generator  room  in  the 
basement.  The  entire  wiring  of  the  building  is  made 
especially  heavy  in  order  to  provide  for  any  future  elec- 
trical development.  The  front  of  the  station  building  is 
supplied  with  outlets  for  illuminating  purposes,  so  that 
when  desired  the  entire  front  of  the  building  may  be 
covered  with  lights.    The  covered  passageways  at  the 
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ri^lit  and  tlio  voraiulah  in  tlio  rear  arc  htiilt  of  steel  and 
coppor  and  aro  lirilliantly  li<^liti'd  l)y  nearly  I.IHK)  ii)c;in- 
deseont  lamps. 

A  l)attpry  of  tliree  l)oilers.  wliicli  is  located  under  llie 
tracks  outside,  heats  the  lerininal  hnildinr^  and  also  the 


Hamilton  Terminal  Station— Plan  and  Track  Layout. 

Bennett  theatre,  which  is  seen  in  the  photograph  in  the 
rear  and  to  the  right  of  the  station.  The  building  was 
erected  by  contract  on  the  cost  plus  a  fixed  sum  basis,  and 
its  cpnstfuction  has  been  carefully  supervised  through- 
out l)y  Charles  Mills,  of  Hamilton,  architect. 


HYMENEAL. 

A  weddiiiji'  oi'  interest  to  the  eleelrieal  fraternity  took 
place  at  the  Church  of  the  Ascension,  Toronto,  on  Fri- 
day, November  28th,  when  INfr.  J.  Stanley  Richmoiul. 
electrical  engineer,  of  Toronto,  took  as  his  life  partner 
M  iss  Annita  Fell.  The  groomsman  was  iMr.  R.  .\ .  Duidop, 
of  the  Canadian  Westinghouse  Company.  .Mr.  Rich- 
mond is  the  son  of  Mr.  John  K.  Richmond,  of  Southport, 
England,  wiiile  the  bride  is  the  daughter  of  the  late 
John  Fell,  also  of  Southport.  a  noted  railway  builder  and 
inventor  of  the  "Fell  Centre  Railway  System."  adopted 
about  forty  years  ago  to  the  crossing  of  the  Mont  Cenis 
pass  of  the  Alps,  between  St.  ^Ii<']uiel  in  France  and  Susa 
in  Italy.  Mr.  and  IMrs.  Riehmond  are  residing  at  25-4 
Jarvi-s  street.  The  Electrical  News  extends  congratu- 
lations. 


BARE  WIRE  TRANSMISSION  TO  PRIVATE 
HOUShS. 

A  very  interesting  diseussiou  is  at  {)n'sent  taking 
gan  of  the  National  Electrical  Inspectors' 
place  in  "Electrocraft, "  which  is  the  or- 
A.ssociation,  upon  the  advisability  of  adapting  all-por- 
celain in  place  of  the  u.sual  brass-protected  porcelain 
sockets  for  lamp-holders.  The  problem  is  to  a  large 
extent  peculiar  to  America,  for  two  reasons,  the  first 
being  that  the  Edison  screw-socket  lamp  is  the  one  almost 
entirely  adapted,  and  the  second  that  American  practice 
permits  of  high-i)ressure  overhead  lines  entering  a  build- 
ing, current  being  often  supplied  on  the  alternating 
system,  and  converted  to  low-pressure  .supply  on  the 
premises  by  means  of  a  transformer.  The  conditions 
thus  established  are  the  possibility  of  a  swinging  contact 
being  made  between  high  and  low-pressure  wires,  such 
contact  being  so  sliglit  that  fu.ses  have  not  time  to  melt, 
but  quite  sufificient  for  anyone  who  is  at  the  time  in 
toucli  with  an  unearthed  pole  of  the  secondary  supply 
to  receive  a  violent  and  very  possibly  a  fatal  shock.  The 
extreme  likelihood  of  such  an  occurrence  is  rendered  ap- 
parent when  it  is  remembered  that  it  is  by  no  means 
the  univer.sal  practice  for  American  electricity  supply 
companies  to  earth  one  pole  of  their  secondary  circuits. 
Indeed,  we  find  in  the  corrrespondence  considered  such 
a  laudatory  paragraph  as  the  following: — "I  might  state 
that  the  lighting  company  of  Montreal  is  doing  a  great 
thing  for  the  IVIontreal  citizens;  that  is,  the  grounding 
of  all  transformer  secondaries.  Doing  this,  you  no 
doubt  know,  to  a  great  extent  prevents  many  accidents 
or  loss  of  life,  sliould  the  primary  wires  get  crossed  with 
secondary  by  some  cause  or  other,  throwing  the  high 
voltage  on  the  house  wires  or  fittings." 

The  screw-socket  system  is  peculiarly  adapted  for  the 
bestowal  of  shocks  upon  unwary  persons  handling  lamjTs 
or  lamp-holders,  and  this  should  be  remembered  by 
everyone  handling  electric  signs  or  other  apparatus  in- 
volving lamp  devices  imported  from  America.  The  outer 
screwed  surface  of  the  Edison  lamp  constitutes  part  of 
the  conducting  circuit.  In  some  makes  of  this  lamp,  the 
bra.ss  butt  projects  byoud  the  socket  from  1  to  2  1-2 
threads  of  the  screw,  and  this  is  quite  enough  contact 
surface  to  give  the  fingers  of  any  person  handling  the 
lamp  a  bad  shock.  One  writer,  representing  the  Rocky 
]\lountain  Fire  L^uderwriters'  A.ssociation,  states  that 
"personal  inquiry  and  observation  have  given  the  writer 
knowledge  of  two  cases  of  death  from  persons  coming 
into  circuits  of  more  or  less  voltage  while  handling  key 
.sockets,  and  14  violent  injuries  from  the  same  cause 
have  appeared  in  this  district  within  the  month.  This 
is  know  as  an  exceptionally  dry  district."  His  con- 
elusions  are  that,  if  the  lamp  base  is  properly  designed 
and  the  line  earthed,  the  cord  properly  knetted  or  other- 
wice  protected  from  steam,  and  the  cord  tips  soldered  in 
the  socket,  danger  to  human  life  is  practically  removed. 


Tlie  city  of  Brandon,  Man.,  has  put  in  an  electric  liglit  system 
of  its  own  antl  the  authorities  think  that  the  plant  can  be  enlarged 
sufficiently  for  the  whole  of  the  municipal  ligthing. 
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THE  COVE  ELECTRIC  COMPANY'S  SYSTEM. 

The  aceonipanj'ing  dravviug  shows  part  of  the  Taiitra-" 
mar  river  at  Sackville,N.B.  Five  tide  water  rivers  in  Nova 
Scotia  and  New  Brunswiclj  have  bends  similar  to  the 
one  shown  in  the  cut..  It  is  desirable  to  use  our  system 
at  points  where  the  rise  and  fall  of  the  tide  is  extra- 
ordinary, the  system  herein  described  being  based  upon 
a  rise  and  fall  of  from  thirty  to  forty-five  feet. 

In  the  drawings,  we  have  shown  at  a  the  lower  chan- 
nel of  a  tide  water  stream,  and  at  the  upper  channel 
of  said  stream  above  a  bend  therein.  The  portion  of 
said  stream  in  said  bend  we  cut  off  from  the  rest  of  the 
bed  of  the  stream  by  the  dam  &  and  the  dam  c,  said 
dams  respectfully  arranged  below  a  reservoir  to  be 
formed  above  it  for  the  accumulation  of  water,  and  be- 
low or  beyond  a  discharge  basin.  Each  said  dam  1}  and 
c  has  suitable  gates  therein,  whereby  the  bed  of  the 
stream  on. opposite  sides  of  each  dam  may  be  placed  in 


'tide  water  to  fill  the  i-eservoir  f  as  the:  tide  rises,  and 
those  in  the  dam  c  are  closed  to  exclude  water  from  the 
discharge  basin  g.  "When  the  tide  is"'-  at  its  flood,  the 
gates  in  the  dam  &  are  closed.  It  will  be  observed  that 
the  water  also  flows  to  the  upper  channel  through  the 
artificial  channel  d,  thus  avoiding  any  diminution  of 
the  quantity  of  water  in  said  upper  channel,  and  avoid- 
ing the  violation  of  any  possible  rights  of  the  upper 
riparian  owners. 

The  reservoir  /  being  filled,  the  water  flows  through 
the  tubes  in  the  dam  e,  to  the  turbines,  and  empties  into 
the  discharge  basin  g.  It  is  arranged  so  that  the  volume 
of  water  above  said  tubes  and  the  number  and  size  of 
turbines  and  the.  consumption  of  water  thereto  shall  be 
such  as  to  lower  the  level  of  the  water  in  the  reservoir, 
not  more  than  one  foot  per  hour.  Such  being  the  ease, 
the  discharge  basin  g  being  twice  the  area  of  capacity 
of  the  reservoir  /,  will  flll  at  the  rate  of  six  inches  per 
hour. 


Area  of  Reservoir,  7.000.000  Sg.  Feet.  Area  of  Discharge  Basin,   14.000.00  Sg.  Feet. 

Height  of  Tide,  48  Feet. 


communication  with  each  other.  We  connect  the  two 
channels  by  an  artificial  cross  channel  d  of  substantially 
the  same  depth  as  the  river.  The  bed  of  the  stream  be- 
yond the  dams  &  and  c,  we  divide  into  two  sections  by 
a  dam  e,  the  section  beyond  dams  6  and  e  constitutes  a 
reservoir,  as  f,  and  the  section  betweens  dams  c  and  e 
constitutes  a  discharge  basin,  wdiich  is  preferably  about 
twice  the  area  of  the  reservoir  /.  Arranged  below  the 
dam  e,  with  as  great  a  height  of  fall  as  possible,  are  the 
turbines  and  sluice,  or  tubes,  which  pass  through  the 
dam  c  at  a  point  to  allow  water  to  flow  from  the  reservoir 
f  thereto  for  at  least  twelve  consecutive  hours. 

The  operation  of  the  invention  is  as  follows :  It  being 
assumed  that  both  the  reservoir  /  and  the  discharge 
basin  g  are  almost  emptied,  and  the  tide  is  at  its  lowest 
ebb.    The  gates  in  the  dam  &  are  opened  to  permit  the 


The  operation  of  the  turbines  is  entirely  independent 
of  the  tides.  When  the  turbines  have  been  i-unning  a 
little  over  six  hours,  the  tide  is  again  at  its  lowest  ebb, 
and  the  river  outside  the  dam  is  substantially  empty. 
The  accumulation  of  water  in  the  discharge  basin  g  is 
thus  discharged  into  the  river  by  opening  the  gates  in 
the  dam  c,  whereafter  said  gates  are  again  closed.  The 
water  in  the  reservoir  f,  however,  continues  to  run  the 
turbines  for  a  further  six  hours  or  so,  until  the  tide  is 
again  near  its  flood,  whereupon  the  gates  in  the  dam  h 
are  again  opened  to  replenish  the  supply  of  water  in  the 
reservoir. 

When  the  tide  is  again  low,  the  gates  in  the  dam  c 
having  been  closed  for  twelve  hours,  there  will  be  an 
accumulation  of  six  feet  of  water,  more  or  less,  in  the 
discharge  basin  g,  which  is  the  greatest  height  to  which 
the  water  in  said  basin  will  rise. 
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GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS : 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special  circum- 

stances warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue  should  be  in  our  hands  by 

the  close  of  the  month  preceding  publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.    Those  pertain- 

ing' to  the  relative  value  of  different  makes  of  apparatus,  or  which  for  in- 
teRigent  treatment  should  be  placed  in  the  hands  of  a  consulting  engineer, 
cannot  be  considered  in  this  department. 

4.  To  avoid  tiouble  and  unnecessary  delay,  correspondents  should  state  their 

questions  clearly,  so  that  there  can  be  no  possible  doubt  as  to  the  infor- 
mation required. 

5.  In  all  cases  the  names  ot  our  correspondents  will  be  treated  confidentially. 

Question  No.  1. — How  can  the  c.  p.  of  an  a.  c.  arc 
lamp — series  or  mnltii)le — be  determined  from  the  volt- 
age and  amperage,  or  is  a  photometer  necessary  for  this 
purpose  ? 

Answer. — The  only  way  by  which  you  can  definitely 
determine  the  candle  power  of  any  illuminant  is  to 
actually  measure  the  light  given,  this  being  done  by 
means  of  a  photometer,  of  which  you  speak.  On  the 
other  hand,  this  is  such  a  difficult  operation  when  con- 
sidering large  candle  powers  such  as  those  given  by  arc 
lamps,  that  it  is  but  very  seldom  done,  the  numerous 
investigations  which  have  been  made  from  time  to  time 
by  those  having  the  necessary  apparatus  and  time  at 
their  disposal  being  accepted  as  standards.  These  meas- 
urements show  that  a  6  ampere  multiple  alternating 
arc  lamp  will  give  about  180  to  200  average  spherical 
candle  power,  or  say  2  1-4  to  2  1-2  watts  per  candle 
power.  A  series  lamp,  owing  to  the  fact  that  it  has  no 
reactive  coil,  is  slightly  more  efficient,  in  view  of  which 
you  might  expect  results  from  it  that  were  5  per  cent, 
to  10  per  cent,  better  than  the  multiple  form. 


Question  No.  2. — What  is  a  balancer  coil,  and  what  are 
they  used  for? 

Answer. — Balancer  coils  are  simply  reactances,  wound 
very  similarly  to  the  secondaries  of  transformers,  as 
they  consist  of  simply  the  one  continuous  winding  on 
an  iron  core,  with  a  tap  taken  out  from  the  middle,  or 
from  some  other  point,  depending  upon  the  voltages  de- 
sired. They  are  used  for  two  distinct  purposes.  The 
first  is  in  connection  with  three  wire  direct  current  gen- 
erators, where  they  are  connected  across  the  alternating 
potential  obtained  from  the  slip  rings,  the  centre  tap 
from  the  coil  giving  the  neutral  for  the  three  wire  direct 
current  service.  Their  other  use  is  to  provide  a  110  volt 
circuit  for  lighting  from  a  higher  potential  alternating 
power  circuit,  usually  either  220  or  440  volts.  In  either 
of  these  two  latter  cases  they  are  connected  directly 
across  the  line,  either  in  the  dynamo  room  or  else,  if  the 
group  of  lights  is  some  distance  away,  in  the  building  to 
be  lighted.  For  220  volts  there  would  be  just  one  tap 
in  the  middle  of  the  winding  giving  a  110-220  three  wire 
lighting  circuit.  For  440  volts  there  would  be  three 
taps,  giving  a  110-440  volt  five  wire  lighting  circuit. 
They  can  of  course  be  made  with  four  taps  for  550  volts, 
but  the  added  complication,  combined  with  the  fact  that 


as  far  a.s  grounds,  shocks,  etc.,  are  concerned,  the  lights 
are  operating  on  a  550  volt  circuit,  makes  it  probably 
more  desirable  to  put  in  an  ordinary  transformer. 

Question  No.  3. — Not  long  ago  I  saw  an  article  on  an 
instrument  for  recording  or  transmitting  written  mes.s- 
ages  automatically.    Can  you  tell  me  what  it  is? 

Answer. — You  evidently  refer  to  the  "Gray  Telauto- 
graph," an  instrument  which  reproduces  any  message 
wTitten  into  it  at  one  end,  not  only  in  the  exact  words, 
but  in  the  exact  handwriting,  of  the  sender.  The  action 
is  instantaneous,  the  pencil  at  the  receiving  end  moving 
simultaneously  with  that  at  the  transmitter.  Both  are 
carried  in  frames  or  guides,  somewhat  after  the  style 
of  a  reducing  pantagraph.  The  instrument  is  very  use- 
ful in  large  power  houses  where  the  control  board  is 
located  away  from  the  generator  room,  also  in  banks 
and  other  financial  institutions  where  a  means  of 
communicating  privately,  noiselessly,  and  without  delay, 
besides  having  a  permanent  record,  is  most  valuable, 
able. 

Question  No.  4. — Would  you  please  give  me  the  rule 
for  finding  the  different  core  and  copper  losses  in  a 
transformer  with  a  change  in  voltage? 

Answer.— The  core  losses  always  go  up  with  an  in- 
crease of  voltage,  due  to  the  fact  that  as  the  voltage  is 
raised  the  flux  must  necessarily  increase  with  it.  This 
in  turn  means  greater  losses,  since  the  higher  the  mag- 
netic density  in  any  piece  of  iron,  the  greater  energ\- 
does  it  take  to  magnetize  and  de-magnetize  it,  and 
greater  energy  means  simply  that  much  more  power 
lost.  On  the  other  hand,  the  copper  losses  decrease  with 
increased  voltages,  because,  for  a  given  input  or  output, 
the  higher  the  voltage  the  less  the  current.  Naturally, 
the  smaller  the  current  the  less  the  drop  in  the  trans- 
former windings,  which  means  simply  lower  losses. 

The  copper  losses  will  vary  inversely  as  the  square 
of  the  voltages,  but  one  cannot  give  any  exact  rule  for 
the  changes  in  the  core  losses,  because  they  vary  in  dif- 
ferent transformers,  due  to  various  points  in  the  design, 
more  particularly  the  original  density.  Roughly  speak- 
ing, you  can  figure  that  the  core  loss  will  vary  twice  as 
fast  as  the  voltage,  in  other  words,  a  5  per  cent,  increase 
in  voltage  will  mean  10  per  cent,  greater  core  loss.  The 
same  rule  will  also  be  aproximately  correct  for  the  cop- 
per losses,  remembering  that  they  vary  the  other  way, 
that  is,  a  5  per  cent,  increase  in  voltage  will  mean  a  10 
per  cent,  decrease  in  copper  losses. 


George  H.  Cove,  a  Nova  Scotian,  who  has  been  ex- 
perimenting in  New  York  and  Boston  on  the  transmis- 
sion of  electrical  power  without  wires,  has  lately  moved 
to  Halifax,  N.S.,  where  he  will  continue  his  experiments. 

Mr.  Cove  has  been  very  successful  in  transmitting 
power  for  over  half  a  mile  and  is  at  present  construct- 
ing a  transmitting  and  receiving  station  for  transmit- 
ting two  miles.  He  expects  to  be  transmitting  wireless 
for  power  25  miles  before  another  year,  with  less  than 
ten  per  cent,  loss  in  transmission. 
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BOOK  REVIEW. 

A  neat  little  pocket  manual,  full  of  varied  and  useful 
information  for  electrical  engineers,  has  recently  been 
published  by  the  Norman  W.  Henley  Publishing  Com- 
pany, New  York.  The  author  is  Mr.  Sydney  F.  Walker, 
R.N.  No  claim  to  originality  is  made  by  the  author  in 
respect  of  the  matter  presented,  but  in  selection  and 
arrangement  particular  care  has  been  taken  to  include 
only  that  which  would  be  of  use  to  the  practising  engin- 
eer. With  that  end  in  view  a  considerable  fund  of  in- 
formation as  to  sizes,  weight  eiSciencies,  dimensions,  etc., 
of  electrical  apparatus  and  appliances  has  been  incor- 
porated, together  with  over  300  diagrams  and  illustra- 
tions. As  a  handy  reference  volume  Mr.  Walker's  work 
should  be  of  great  value  to  the  working  engineer.  The 
book  is  neatly  bound  in  Morocco,  and  sells  at  $3  net. 

"The  Electric  Telegraph"  is  the  title  of  a  well-writ- 
ten manual  by  Charles  Thom,  Chief  of  Quadruplex  De- 
partment, Western  Union  Telegraph  Company,  and  A. 
F.  Collins,  author  of  "Wireless  Telegraphy,  its  History, 
Theory  and  Practice,"  dealing  with  the  principles  and 
practice  of  wireless  telegraphy.  The  work  is  neatly 
bound  and  well  printed,  is  illustrated  by  some  excellent 
cuts,  and  is  divided  into  two  parts,  dealing  respectively 
with  the  electric  telegraph  and  the  subject  proper,  the 
system  being  explained  throughout  in  a  most  practical 
manner.  Publishers,  The  American  School  of  Corres- 
pondence.   Price,  $1. 


POWER  FROM  A  QUARTER  MILE  HEAD. 

The  highest  fall  of  water  ever  used  for  power  seems 
to  be  that  of  Lake  Brusio,  in  Switzerland,  where  is 
located  the  most  powerful  electricity  generating  station 
in  Europe.  The  water  of  the  Poshiavino,  in  the 
Poshchiavo  Valley,  is  led  through  a  great  conduit,  three 
miles  long,  to  the  reservoir,  from  which  five  sets  of 
enormous  pipes  conduct  it  to  the  power  station  at  a  level 
1,280  feet  lower.  Electric  energy  of  36,000  horse-power 
is  distributed  from  the  generators  to  points  along  the 
shores  of  Lakes  Como  and  Maggiore,  and  as  far  as  the 
great  plain  of  Milan. 


NEW  FIRM  OF  MECHANICAL  ENGINEERS. 

A  new  firm  of  mechanical  engineers,  Messrs.  Hawker 
&  Palmer,  have  recently  opened  oifices  at  84  Victoria 
street,  Toronto,  and  will  make  a  specialty  of  inspecting 
and  remodeling  steam  plants  and  of  supervising  tests. 
Mr.  Albert  E.  Hawker,  who  is  the  representative  of  the 
Cleveland  Engineering  Company,  of  Cleveland,  Ohio, 
was  for  six  months  consulting  engineer  on  the  Joseph 
Simpson  &  Sons'  plant  at  Toronto.  Mr.  A.  I.  Palmer, 
formerly  of  Pittsburg,  was  chief  inspector  for  the  Cas- 
ualty Company  of  America  on  boiler  insurance  and  gen- 
eral inspection. 

The  use  of  the  guillotine  or  of  electricity  in  killing 
animals  for  food  in  place  of  the  methods  now  in  use  was 
advocated  in  a  paper  read  by  Henry  Bergh,  of  New 
York,  before  the  American  Humane  Association  in  Bos- 
ton on  November  13th. 


TORONTO  WILL  VOTE  ON  POWER 
BY-LAW. 

A  power  by-law  will  be  submitted  to  the  rate  payers 
of  Toronto  in  January  next  to  provide  for  the  raising  of 
$2,500,000  for  the  establishment  of  a  civic  power  and 
light  distributing  plant.  Messrs.  Smith,  Kerry  &  Chace, 
engineers,  Toronto,  who  had  been  retained  by  the  city 
to  prepare  a  report  on  the  possible  systems  to  be  adopted 
and  their  comparative  costs,  submitted  three  alternatives, 
as  follows: — No.  1,  complete  system,  underground  mains 
in  the  section  bounded  by  Bathurst,  Sherbourne  street. 
Bay,  C.P.R.  tracks  and  Rosedale,  $5,250,973;  No.  2, 
underground  mains  in  the  section  bounded  by  Bathurst, 
Sherbourne,  Bay  and  College  and  Carlton,  $4,252,598; 
No.  3,  the  underground  area  of  No.  1,  with  the  capacity 
of  the  underground  system  reduced,  $1,775,554. 

At  a  special  meeting  of  independent  engineers,  rep- 
resentatives of  the  Hydro-Electric  Power  Commission 
and  of  members  of  the  Toronto  Board  of  Control,  held 
for  the  purpose  of  discussing  these  several  alternatives, 
it  was  agreed  that  an  expenditure  of  $2,500,000  would 
be  sufficient  to  give  the  city  the  necessary  equipment 
and  service  to  supply  it  for  some  years  to  come,  working 
in  conjunction  with  the  Toronto  Electric  Light  Com- 
pany. 

This  decision  was  based  upon  a  special  report,  pre- 
pared by  Mr.  Alexander  Dow,  electrical  expert  Detroit, 
which  was  as  follows: — 

"After  consideration  and  after  discussing  a  number 
of  details  with  Messrs.  Smith,  Kerry  &  Chase,  I  have  to 
report  to  you  that  I  concur  in,  and  approve  of,  their 
conclusions  as  to  total  cost.  I  am  of  the  opinion  that 
these  totals  are  reasonable  and  sulficient.  In  respect  of 
certain  details  and  as  to  certain  suggested  methods  I  do 
not  concur;  but,  inasmuch  as  these  differences  do  not 
affect  the  main  provisions  of  the  estimates,  they  are  at 
present  immaterial. 

"These  estimates  have  been  made  in  accordance  with 
the  instructions  given,  but  in  discussions  of  the  general 
question  it  has  appeared  to  me  that  we 
should  submit  to  you  a  further  estimate,  not 
strictly  in  accordance  with  the  instructions  given ;  to  wit, 
an  estimate,  based  on  the  reasonable  expectations  of  the 
public  demand  for  service  within  the  next  four  or  five 
years,  remembering  that  the  present  electrical  service 
will  not  be  displaced,  but  will  continue  in  competition 
with  the  service  given  by  the  city,  and  that  the  city  need 
not  provide  for  such  part  of  the  distribution  as  the  exist- 
ing system  shall  continue  to  supply. 

"There  is  obviously  going  to  be  a  sharing  of  the  work 
at  least  for  some  years  to  come.  This  being  granted,  it 
is  clear  to  me  that  the  city  can  provide  for  the  share  of 
the  existing  business  likely  to  be  secured  by  it,  and  all 
the  growth  resonably  to  be  expected,  with  investment 
much  smaller  than  either  estimate  one  or  two.  And 
further,  it  is  clear  to  me  that  the  area  to  be  served  by 
underground  mains  should  not  be  limited  as  in  either 
estimate  by  said  boundaries,  but  should  be  fixed  after 
study  of  each  street  and  block  in  such  manner  that  the 
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central  congested  area  of  the  city  would  be  included,  and 
all  main  travelled  streets  leading  outward  therefrom, 
the  rule  being  to  place  wires  underground  first  in  those 
streets  where  this  expensive  construction  would  tend  to 
the  safety  and  facility  of  travel  of  the  greatest  number 
of  people.  It  appears  to  me  that  a  much-travelled  high- 
way two  miles  from  the  centre  of  the  city  should  in  this 
respect  be  preferred  before  a  highway  under  the  shadow 
of  the  City  Hall. 

"Still  further,  it  is  clear  to  me  that  it  is  not  the  best 
public  policy  to  restrict  the  operation  of  municipal  elec- 
tric distribution  to  any  one  area  of  the  municipality. 
Estimate  three  provides  for  the  area  in  which  is  re- 
quired the  largest  amount  of  power  per  front  foot.  That 
this  is  likewise  the  central  area  of  the  city,  and  includes 
the  principal  thoroughfares,  is  a  sequence  of  the  social 
development  of  the  city.  But  this  estimate  leaves  un- 
supplied  the  important  demand  for  power  from  factories 
located  along  railroad  tracks  and  in  the  outer  manu- 
facturing area,  and  its  acceptance  will  tend  to  congest 
the  one  area  served,  contrary  to  the  general  good. 

"Giving  these  considerations  their  proper  value,  I 
estimate  that  for  not  to  exceed  $2,500,000  the  city  can 
construct  a  distribution  system  which  can  provide  for 
the  following: — 

"Fifteen  hundred  street  lights,  power  delivered  to 
pumping  stations,  lighting  of  public  buildings,  under- 
ground conductors  in  central  area,  say  three-quarters  of 
a  mile  square,  and  main  streets  leading  therefrom; 
supply  of  power  to  factories  along  railroad  lines,  and  all 
pi'incipal  factory  areas;  supply  of  light  and  incidental 
]X)wer  in  suitable  manner  in  all  parts  of  the  city  where 
there  is  a  reasonable  demand;  facilities  for  extension, 
namely;  square  ducts  in  conduits,  spare  arms  on  pole 
lines,  and  spare  floor  space  in  sub-stations.  The  esti- 
mate being  based  on  the  receipt  of  say  12,000  horse- 
power, and  these  spares  being  sufficient  for  an  increase 
to  say  20,000  horse-power. 

"In  making  the  foregoing  estimate  I  am  assuming 
that  three  phase  twenty-five  cycle  current,  being  the 
form  in  which  Niagara  power  can  be  used  with  the  least 
investment  in  distributing  system,  will  be  delivered  for 
all  purposes  for  which  that  current  Is  satisfactorily 
used.  I  am  assuming  also  that  the  efficient  magnetite 
street  light  will  be  used,  as  recommended  by  Messrs. 
Smith,  Kerry  &  Chaee,  and  that  all  equipment  will  be 
such  as  to  give  a  service  capable  of  successful  competi- 
tion with  the  electrical  and  steam  services  now  used  in 
Toronto." 

Toronto  Electric  Light  Company  Makes  Offer. 

In  order  to  make  clear  the  attitude  of  the  Toronto 
Electric  Light  Company  in  reference  to  the  establish- 
ment of  a  rival  plant,  the  following  letter  was  recently 
sent  to  Mayor  Coatsworth  by  Sir  Henry  M.  Pellatt, 
president  of  the  company : — 

"An  impression  seems  to  have  gone  abroad  that  our 
company  is  unwilling  to  meet  the  City  Council  in  ref- 
erence to  the  making  of  some  arrangement  which  might 
obviate  the  necessity  for  a  very  large  expenditure  of 


public  money  in  a  duplicate  power  and  distributing 
plant  for  the  city  of  Toronto. 

"As  to  this  I  would  say  that  the  company  is  ready  and 
willing  at  any  time  to  meet  yourself  or  the  Board  of 
Control  with  a  view  of  arriving  at  some  understanding 
which  will  fairly  meet  the  situation  and  be  in  the  best 
interests  of  all  concerned." 

In  connection  with  this  statement  the  Toronto  Electric 
Light  Company  have  offered  either  to  sell  to  the  city 
outright  or  to  conduct  their  present  plant  on  a  co- 
operative basis,  selling  the  municipality  a  certain 
amount  of  stock.  This  offer.  Sir  Henry  Pellatt  declares, 
will  hold  good  regardless  of  the  fate  of  the  power  by-law : 
"If  the  by-law  does  not  carry,  and  the  city  wishes  to  re- 
new the  negotiations  on  the  basis  already  proposed,  I 
may  say  frankly  that  the  company  will  do  so.  I  would 
say  that  we  have  always  been  ready  to  meet  the  reason- 
able demand  of  the  city ;  also  that  it  is  our  purpose  to 
make  a  reduction  in  price  to  consumers  (whether  the 
proposed  by-law  carries  or  not)  as  soon  as  we  are  able 
to  determine  what  the  reduction  can  be." 

In  view  of  the  fact  that  the  acceptance  by  the  city  of 
either  one  of  these  alternatives  would  render  unneces- 
sary the  expensive  and  unnecessary  duplication  of  the 
Toronto  Electric  Light  Company's  plant,  it  is  probable 
that  the  carrying  of  the  by-law  will  not  be  an  easy  mat- 
ter, particularly  at  this  season  of  financial  depression. 


THE  RESPONSIBILITY  OF  ELECTRICAL 
COMPANIES  FOR  ACCIDENTS. 

^  (Continued  from  page  18.) 

above  the  roadway  (Freeman  vs.  Brooklyn  Heights  K. 
Co.,  ante,  p.  611),  on  the  top  of  a  wooden  awning  six- 
teen feet  above  the  street  (Brush  Elec.  L.  &  P.  Co.  vs. 
Lefevre,  ante,  p.  598)  ;  upon  structures  so  high  that  no 
person  could  reasonably  be  expected  to  be  injured  by 
them,  however  extraordinary  his  duties  (Calumet  Elec. 
St.  Ry.  Co.  vs.  Grosse,  note  1,  ante)  ;  upon  a  jet  in  front 
of  a  house  (Keefe  vs.  Narragansett  Elec.  Lt.  Co.,  note  1, 
ante)." 

It  was  held  in  the  Duiiphy  case,  above  referred  to, 
that  the  failure  to  attempt  insulation  where  the  weight 
of  evidence  was  that  insulation  would  be  impracticable, 
would  not,  in  itself,  constitute  negligence. 

As  regards  maintenance  and  inspection,  although  a 
certain  divergence  of  opinion  is  found  in  the  jurispru- 
dence, the  weight  of  authority  is  that  a  company  is  not 
bound  to  constantly  patrol  its  lines,  but,  on  the  other 
hand,  the  failure  to  exercise  reasonable  diligence  in  re- 
pairing breaks  and  other  sources  of  danger  would,  of 
course,  be  negligence  and  would  render  it  liable. 

In  case  of  the  Guardian  Assurance  Company  vs.  the 
Quebec  Light  &  Power  Company,  one  of  the  judges  in 
the  lower  courts  expressed  the  opinion  that  it  was  the 
duty  of  a  company  to  regularly  test  its  transformers 
from  time  to  time,  but  as  this  decision  was  reversed  by 
the  Supreme  Court  on  other  grounds,  the  obiter  dictum 
of  the  learned  judge  cannot  be  said  to  have  the  weight 
of  authority. 
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Regarding  the  duty  of  an  electric  company  towards 
its  employes,  the  law  of  Quebec  differs  very  consider- 
ably from  that  of  the  other  Provinces,  being  much  more 
severe  upon  the  employer.  In  the  first  place  contribu- 
tory negligence  on  the  part  of  the  employe  in  the  Prov- 
ince of  Quebec  would  not  in  itself  defeat  the  action, 
but  would  only  go  to  reduce  the  damages.  The  juris- 
prudence in  the  Province  of  Quebec  is,  moreover,  that 
employers  are  bound  to  protect  their  employes,  not  only 
against  their  own  imprudence,  but  even  against  their 
own  disobedience,  and  that  it  is  not  sufficient  to  issue 
instructions,  but  employers  are  bound  to  see  that  these 
instructions  are  obeyed.  Inasmuch  as  no  Workmen's 
Compensation  Act  is  in  force  in  the  Province  of  Quebec, 
the  consequences  are  somewhat  severe  upon  employers. 

As  to  the  other  provinces  of  Canada  the  rule  laid 
down  by  Joyce  would  probably  apply : — 

"Electrical  companies  do  not  insure  the  safety  of  the 
employes,  but  the  latter  are  subject  to  the  general  rule 
that  one  who  chooses  to  enter  into  an  employment,  in- 
volving danger  of  personal  injury,  which  the  master 
himself  might  have  avoided,  assumes  all  risks  incident 
to  the  employment,  and  which  are  known  to  him  or  are 
either  plain  and  obvious,  and  which  he  has  no  reason  to 
expect  will  be  counteracted  or  removed,  and  that  the 
employe  cannot  recover  for  injuries  resulting  from  such 
dangers.  So  the  company  is  not  compelled  to  furnish 
employes  with  printed  rules  for  their  government,  guid- 
ance and  safety,  when  the  nature  of  an  employment 
makes  it  dangerous,  and  the  danger  incident  thereto  and 
growing  out  of  it  are  of  common  knowledge  and  are 
fully  known  to  and  understood  by  the  servant,  and  the 
safety  of  others  cannot  be  imperiled  by  any  act  or 
omission  of  his  in  the  performance  of  his  duties,  and  his 
safety  depends  wholly  upon  the  degree  of  care,  skill  and 
caution  used  by  liimself.  And  if  an  employe  V(jluutarily 
chooses  the  most  hazardous  of  two  or  more  methods 
of  performing  his  work,  it  is  held  that  he  does  so  at 
his  own  risk.  But,  even  though  a  person  is  employed 
in  the  presence  of  known  danger,  it  is  held  that  to  con- 
stitute contributory  negligence  it  must  be  shown  that 
the  employe  voluntarily  and  unnecessarily  exposed  him- 
self thereto,  unless  it  is  of  that  character  that  he  must 
assume  the  risk  from  the  very  nature  of  the  danger  to 
which  he  is  exposed." 

"I  cannot  concur  with  him  in  thinking  that  they  can 
be  held  responsible  for  the  effects  of  the  electric  current 
'under  any  circumstances.'  This  would  be  placing  their 
liability  too  high  and  be  constituting  them  insurers. 
They  are  bound  to  carry  on  their  business  with  all 
possible  skill,  care  and  foresight,  and  are  bound,  in  do- 
ing so,  to  anticipate  and  take  into  consideration  such 
conditions  of  weather  as  may  be  reasonably  expected  in 
our  climate.  The  law  in  requiring  from  them  the  highest 
care  and  skill  and  the  exercise  of  '  constant  vigilance 
in  their  business  and  operations  does  nothing  more  than, 
having  regard  to  the  extremely  dangerous  character _of 
the  article  or  substance  they  supply,  is  necessarily  for 
the  proper  protection  of  those  with  whom  they  deal. 


But,  on  the  other  hand,  before  they  can  be  held  liable, 
there  must  be  shown  to  have  been  the  absence  of  some 
one  of  these  necessary  precautions,  or  of  the  required 
skill  and  vigilance;  in  other  words,  some  negligence  to 
which  the  accident  can  be  reasonably  attributed  must  be 
found." 

These  latter  remarks  would  equally  apply  to  the  duty 
of  companies  as  towards  the  general  public. 

As  to  the  duty  of  electrical  companies  toward  the 
public  the  matter  cannt  be  summed  up  better  than  is 
done  by  Joyce,  paragraph  438 : — 

"As  a  general  rule  electrical  companies,  aside  from 
their  obligations  to  employes  and  other  companies,  while 
not  insurers  of  the  absolute  safety  of  the  public  against 
all  dangers  arising  from  the  lawful  erection  and  main- 
tenance of  their  lines  in  the  streets,  are  bound  to  exer- 
cise such  reasonable  care  in  the  maintenance  of  such 
lines  as  a  prudent,  careful,  person  would  take  of  prop- 
erty of  a  similar  character,  in  constant  use  and  con- 
tinually exposed  to  the  effect  of  the  atmosphere  and  of 
the  weather." 

The  last  question  which  I  propose  to  touch  upon 
briefly  is  as  to  the  burden  of  proof,  a  question  which  is 
very  fully  discussed  in  the  recent  case  of  the  Guardian 
Assurance  Company  vs.  the  Quebec  Light  &  Power 
Company,  37  S.C.R.  636,  where  the  actual  cause  of  the 
lire,  although  admitted  to  be  electrical,  was  not  sus- 
ceptible of  actual  determination.  It  was  held  by  the 
Court  of  Review  in  Quebec,  reversing  the  decision  of 
the  trial  judge,  that  upon  its  being  shown  that  the  fire 
was  electrical,  that  the  burden  of  proof  fell  upon  the 
company  to  show  that  it  was  not  caused  through  its 
fault.  Fortunately  for  electrical  companies  generally 
this  decision  was  reversed  by  the  Supreme  Court,  where 
it  was  held  that  the  ordinary  rules  of  evidence  apply 
and  that  it  was  for  the  plaintiff  to  prove  his  case,  and, 
that  in  the  alisence  of  absolute  proof  or  overwhelming 
presumption,  the  action  must  be  dismissed. 

While  this  paper  is  by  no  means  complete,  lack  of  time 
must  prevent  any  further  elaboration,  but  it  is  hoped 
that  it  may  be  found  of  service,  as  well  as  of  interest,  to 
the  members  of  this  Association. 


A  COSTLY  ELECTRIC  LINE. 

Details  of  a  marvelous  electric  railroad  now  projected 
from  Milan  to  Genoa,  Italy,  are  given  by  L.  B.  Ward 
in  the  October  "World  To-day."  Although  only  85  miles 
long,  the  road  will  encounter  such  a  mass  of  tunnels 
and  bridges  that  the  cost  will  average  over  $500,000  a 
mile.  To  avoid  all  grade  crossings,  372  bridges  and  19 
tunnels  are  to  be  constructed,  one  tunnel  being  12  miles 
long.  It  will  take  six  years  to  complete  the  line.  Elec- 
tric locomotives  of  1,000  horse-power  will  be  used,  with 
a  72,000  horse-power  current  generated  by  water-power, 
giving  a  speed  of  80  miles  an  hour.  The  road  is  to 
calory  freisht  as  well  as  passengers,  and  will  link  the 
two  cities  into  one  community. 
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SPARKS. 

An  electric  lighting  plant  has  just  'been  installed  at  Wolseley, 
Sask. 

The  Berlin  Electrical  Manufacturing  Company  are  reported  to 
have  assigned. 

dkotoks,  Alta.,  is  considering  the  acquisition  of  the  local 
company's  electric  light  plant. 

The  capital  of  the  Brandon  Electric  Light  Company  has  been 
increased  from  $12.5,000  to  $400,000. 

The  CobaJt  Contact  Company  will  install  a  gas  producer  power 
plant  with  si.x  drill  compressor  early  next  season. 

The  total  upon  which  the  Brantford  ratepayers  will  be  asked 
to  vote  in  connection  with  Niagara  power  is  $67,011. 

John  Davis,  civil  engineer,  of  Alton,  Ont.,  has  suceum/bed  to 
injuries  received  at  Kelly's  crossing  on  the  C.  P.  E. 

The  Central  Electric  Light  Company,  Portgage  la  Prairie,  Man., 
arc  preparing  to  extend  their  power  plant  at  a  cost  of  $35,000. 

A  by-law  is  to  be  submitted  to  the  ratepayers  of  Hamilton, 
Out.,  to  raise  $225,000  for  a  civic  lighting  and  power  plant. 

Tenders  have  closed  for  the  construction  of  Calgary's  street 
railway  system  which  it  is  hoped  wil  be  coraleted  within  a  year. 

The  city  council  of  Winnipeg  carried  an  appropriation  last 
month  for  the  expenditure  of  another  $22,000  on  the  power  plant. 

A  by-law  has  been  passed  at  Kelowna,  B.  C,  authorizing  the 
expenditure  of  $40,000  on  extensions  to  the  electric  light  plant 
and  water  works. 

At  the  January  elections  the  ratepayers  of  London,  Ont.,  will 
vote  on  a  by-law  to  raise  $235,000  for  the  transmission  of  Niagara 
power  to  the  city. 

The  Nanaimo,  B.C.,  Electric  Light,  Power  &  Heat  Company, 
will  increase  the  capacity  of  their  plant  by  building  a  large  dam  at 
Westwood's  Swamip. 

In  an  accident  which  recently  occurred  at  the  St.  Pierre,  N.B., 
lighting  plant,  damage  was  done  to  the  power  house  and  machinery 
to  the  extent  of  $2,500. 

Engineer  Aiken,  of  Toronto,  has  valued  the  electric  lighting 
plant  at  Listowel,  Ont.,  at  $1,276.  The  citizens  are  considering 
the  installation  of  a  new  plant. 

The  revenue  from  the  municipal  light  and  power  plant  at 
Brockville,  Ont.,  for  the  past  year  was  as  follows:  gas,  $27,954; 
electricity,  $18,298.    The  gross  profits  were  $17,666. 

The  city  council  of  St.  Thomas,  Ont.,  have  received  the  esti- 
mate of  Engineer  Richards,  of  the  Hydro-Electric  Power  Com- 
mission, for  a  distributing  plant.  The  amount  called  for  is 
$42,493. 

Ross  &  Holgate,  electrical  engineers,  Montreal,  have  been  asked 
to  furnish  a  valuation  of  the  Ingersoll  Electric  Power  &  Light 
Company's  plant.  Early  in  the  year  the  company  asked  the 
council  a  sum  of  $5,000. 

In  connection  with  the  new  power  plant  at  Edmonton,  Alta.,  it 
is  interesting  to  note  that  an  Allis-Chambers  producer  gas  engine, 
unit  of  600  k.  w.,  is  to  be  installed  next  June.  The  plant  will  be 
the  largest  of  its  kind  in  the  Dominion. 


In  connection  with  the  Winnipeg  power  scheme  the  Hoard  of 
Control  have  instructed  the  consulting  engineers  to  examine  the 
specifications  with  a  view  to  ascertaining  the  necessity  of  altering 
same  preparatory  to  taking  fresh  tenders. 

A  proposal  has  been  submitted  to  the  International  Water- 
ways Commission  by  the  St.  Lawrence  Power  Company  for  the 
damming  of  the  Longiie  Sanlt  Bapids.  The  project  wonid  cost 
$■5,000,000  but  the  rapids  would  disappear. 

The  financial  stringency  of  the  past  few  months  has  forced  the 
Stark  Telephone  Light  &  Power  System,  Limited,  Toronto,  Ont., 
into  liquidation.  It  is  hoped  that  the  concern  will  be  reorgan- 
ized. The  comnpany  was  formed  in  1903  with  a  capital  of 
$1,000,000. 

Director  Gifford,  of  the  B.  C.  Eelctric  Railway  Company, 
Victoria,  announced  a  short  while  ago  that  his  company  bad 
formed  a  plan  for  the  installation  in  the  near  future  of  a  new 
water  power  plant.  In  this  connection  the  company  have  since 
staked  rights  on  the  Jordan  River,  where  they  will  ultimately 
develop  20,000  horse-power. 

For  some  time  the  civic  employes  engaged  in  constnieting  a 
bridge  over  the  Pinawa  Channel  at  Lac  du  Bonnet,  Winnipeg, 
have  been  at  loggerheads  with  the  employes  of  the  Electric  Rail- 
way Conupany  and  a  short  time  ago  their  differences  culminated 
in  a  regular  pitched  battle.  A  truce  was  finally  arranged  and 
the  matter  referred  to  arbitration.  The  cause  of  the  trouble  is 
aittributed  to  the  Electric  Railway  Company  or  the  General 
Power  Company  as  they  are  called,  who,  it  is  alleged,  have  been 
using  every  effort  to  delay  the  progsess  of  the  city  in  the  develop- 
ment of  the  Point  du  Bois  power. 


The  Lindsley  Brothers  Co. 

Spokane,  Washington 


Producers  and  Shippers  of- 


sr.  POLES 

and  manufacturers  of 

RED  FIR  GROSS  ARMS 


WIRE  OR  WRITE  FOR  PRICES 


YARDS  IN  BRITISH  COLUMBIA 


THE  CANADA  ELECTRIC  CO 

Are  now  located  in  their  new  premises 
230    IDoi^cFiestex*   Sti*eet   lAT  e  s  t,  Montvea,!, 

Where  they  carry  everything  in 

ELECTRICAL  SUPPLIES 

Write  us  for  anything  you  require  in  our  line,  we  will  be  pleased  to  quote  prices. 
THE    CANADA    ELECTRIC  CO. 

LACASSE   ROSSKAT,   i:iec.  Eng.  Manager.  230  Dorchester  Street  West, 


Montreal. 


THE  CANADIAN  ELECTRICAL  NEWS 


FOR  SALE 

One  s  H.P.  500  Volt  D.C.  Kay  Electric  Motor.  This  motor  is  in 
first  class  condition,  the  armature  having  just  been  re-wound  and 
provided  with  new  commutator,  brush  holders,  bearings  rebabbitted 
and  rheostat  rebuilt.    Satisfactory  operation  guaranteed.  Address 

THE  FEDERAL  ELECTRIC  CONSTRUCTION  CO. 

ROOM  306  STAIR  BUILDING,  TORONTO. 

^Afir^onr/^TtT  electrical 
WIl^O  1  UJN  INSTRUMENT  CO. 

MAIN  OFFICE  AN  O  WORKS,  WAVERLY  PARK,  NEWARK.  N.J. 

Illuminated  Dial  Station  Instruments 
For  Direct  Current 

Voltmeters  and  Ammeters 

In  4  Styles  and  Sizes 

Model  9 — Small       Model  1 1 — Medium       Model  25^Large 
Model  26 — Very  Large 
Send  for  Ca  alog  and  Full  Information 


Weston  Standard  Illuminated  Dial 
Voltmeter.  Model  ii. 


LONDON  BRANCH-^Audrey  House,  Ely  Place,  Holborn. 
PARIS,  FRANCE— E.  H.  Cadiot,  iz  Rue  St.  Georges. 

BERLIN — European  Weston  Electrical  Instrument  Co.,  Ritter- 

strasse  No.  88. 

NEW  YORK  OFFICE-74  CORTLftNDT  STREIT 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,. 
INGOTS,   SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  infc-mation  on  application. 

NORTHERN  ALUMINUM  CO. 

PITTSBURGH,  PA. 


TELEPHONES 


We  manuficture  TELEPHONES  for  all  hinds  of  service. 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument.  Perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S, 


Electric  Repair  and 
Contracting  Company 

The  oldest  and  best  equipped  firm 
in  Cjtinada. 

CONTRACTING  ELECTRICAL  ENGINEERS 
ELECTRICAL  REPAIRS 


99  and  101  West  Lagauchetlere  Street 

MONTR.EAL 

Bell  Telephone  Main 


If  The  Local 

i  Hardware  Man 


Is  one  of  the  fir*  to  know  ot 
contemplated  building'  oper- 
ations. His  favc  ,  his  "O.K."  ^ 
is  worth    havinj      Talk    up  E 
your  goods  to  hii..  through 


! 

Ill 


HARDWARE  AND  METAL  | 


Goes  everywhere  in 
Canada  weekly.  .  . 


TH€  MacLCAN  PUBLISHING  CO..  |!j 

limited'  h 


Montreal 


Winnipeg 


Toronto 


i 


J 


WE  RECOMMEND 


Anti- 
Friction 


For  Dynamos  and  all  Electrical 
Machinery.  Always  in  market 
for  Scrap  Copper, Wire  and  Brass 

Syrac\ise  Smelting 
Works 

Montreal,  Que. 


A  Weekly  Journal  of  advance  informa- 
tion  and  public  works. 

The  recognized  medium  for  advertise- 
ments for  'Tenders. 


iCANADWf^  CONTRACT  laORD^ 

TORONTO;   '  •  c 


PROCURED  IL^  ' 
COUNTRIES  \ 
LONG  EXPERIENCE 
IN  PATEN!  LITIGATIOr. 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 

MAIN 
2582 

RIDOUT  MAYBEE 

103  Bciy  Street 
TORONTO,      -      -      -  CANADA 
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NO.  6 


''erIJn,  On^>^ 


ViGioria 

Dry 

Baueru 

HIGHEST 

AMPERAGE 
LONGEST 

LIFE 

A  trial  will 

convince  you. 


THE  CANADA  BATTERY  CO. 
Berlin.  Ont. 


$65 


Goes  LIKE  SIXTY 

SELLS  LIKE  SIXTY^ 
SELLS  FOR 

GILSON 

GASOLENE 

ENGINE 

For  Pumping.  Cream 
^Separators,  Chums.  Wash  Ma- 
rines, etc.  FEEE  TEIAIi 
Ask  for  catalog  all  sizes 
GILSON  MFG.  CO   Ltd.  ii.v       GUELPH.  ONT. 


Ifine 

bank  office 

court  house  &  ^  ^ 
drug  store  fiitincs.  (j^'— - 


KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER.  MICA 

KINGSTON, ONT.  CANADA 

Write  us  for  your  requirements  in  MICA 


KSTABLISHED  .849.. 

BRADSTREET'S 

C  apital  and  Sut  plus,  $i  ..^(ki.ocx-). 

Offices  Throughout  the  Ctvilized 
World. 

Executive  Offices: 
Nos.  346  and  348  Broadway,  New  York  Citv,  U.S.A. 

THE  HRAOSTREET  COMPANY  gathcis  infor- 
mation that  rcrtects  tlic  financial  condition  and  tlie 
ct>ntrolling^  circumstances  ol  every  seeker  of  mercan- 
tile credit.  Its  business  may  be  defined  as  of  the  mer- 
chants, by  the  merchants,  for  the  merchants.  In 
procuring-,  verifying  and  promulgating  information, 
no  elTort  is  spared,  and  no  reasonable  expense  con- 
sidered too  great,  that  the  results  may  justify  its 
claim  as  an  authority  on  all  matters  affecting  com- 
merc-al  affairs  and  mercantile  credit.  Its  offices 
and  C  onnections  have  been  steadily  extended,  and  it 
furnishes  information  concerning  mercantile  persons 
throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished, 
and  are  available  only  by  reputable  wholesale, 
jobbing  and  manufacturing  concerns,  and  by  respon- 
sible and  worthy  financial,  judiciary  and  business 
corporations.  Spvccific  terms  may  be  obtained  by 
addressing  the  company  or  any  of  its  offices.  Cor- 
respondence invited. 

THE  BRADSTREET  COMPANY. 

Oi-i-K  BS  IN  Canaoa  :  Halifax,  N.S. ;  I  lamilton,  Ont.  ; 
London.  Ont. ;  Montreal.  Que. ;  Ottawa.  Ont.;  Que- 
l>ec.  Que. ;  St.  John,  N  H. ;  Toronto,  Ont. ;  X'ancou- 
ver,  B.C.;  Winnipeg.  Man.;  Calgary,  Alta. 

THOS.  C.  IRVING. 
Gen.  Man.  Western  Canada,  Toronto 


THE  AUTO- 
SAFETY  SWITCH 

(.Patented  August  IS99,  October  1906.) 


can  be  confiilently  inslalled  as 
a  positive  protection  against 
High  Tension  current  entering 
buildings  over  Low  Tension 
circuits,  thus  the  danger  of  fires 
and  fatalitie«  from  this  cause 
is  eliminated. 

Write  for  descriptive  booklet 
and  discounts  to 

The  Auto-Safety 
Electric  Switch  Company 

211  Board  of  Trade  Bulldlnz.  MONTREAL. 


ONEIDA  GALVANIZED  CHAIN 


FOR 
SUSPENDING 
ARC  LAMPS 


ONEIDA  COMMUNITY,  Limited 


Niagara  Falls,  Ontario 


Robb  Power  Plants 


Robb-Armstrong  Cross  Compound  Corliss  Engine  at  Electric 
Station,  Town  of  Owen  Sound,  Ont. 

ROBB  ENGINEERING  CO.,  Ltd. 


AMHER.ST,  N.S. 


DISTRICT  j 
OFFICES  ( 


320  OssWAtfton  Avenue.  Toronto.  WILLIAM  MoKAY,  Manager. 
Bell  TelepKorte  Bviildlng.  Montreal,  WATSON  JACK.  Manager. 
355   Carlton  Street,  WlrvnJpeg,  J.  F.  PORTER.  Manager. 
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For  Sale 


A  320  K.W.  S.K.C.  662/3  cycles  2  phase  alter- 
nator in  good  condition,  can  be  used  as  generator 
or  synchronous  motor. 

Apply  Stores  Department,  Dominion  Power  & 
Transmission  Co.,  Hamilton,  Ont. 


POSITION  WANTED 


Electrician  and  Engineer  of  twelve  years'  experi- 
ence wishes  position  as  travelling  salesman  for 
electrical  machinery,  engine  supplies  or  oils.  Well 
acquainted  with  trade  in  Western  Ontario.  Techni- 
cal education.  References.  Apply  Box  77,  Canadian 
Electrical  News,  Toronto. 


FOR.  SALE 

2  Steam  Derricks  with  Swing  Gear  complete 
2  Steam  Drills 
I  Portable  Engine  12  H.P. 
I  Locomotive  Boiler  25  H.P. 
I  Concrete  Mixer 
1  Rotary  Pump 
I  Stone  Crusher 
The  Pembroke   Electric   Light  Co.,  Liniited. 

Pembroke,  Ontario. 


CRANES  FOR  SALE 

15  ton  traveling  crane,  hand  operated. 

46  ft.  rail  span. 

47'  1 54"  extreme  length. 

4'  lof^"  from  runway  rail  to  highest  point  of  crab. 
About  25  ft.  lift. 

Crab  runs  on  top  of  two  parabolic  bridge  girders. 

Made  by  Whiting  Foundry  Equipment  Co.,  igoj. 
Of  good  construction  and  in  excellent  order. 
Has  been  used  only  for  erection  of  machinery  in  an 
electric  station,  i.e.,  has  been  actually  working  but 
a  small  fraction  of  the  period  of  its  installation  and 
has  not  been  subjected  to  dust  or  weather.  Reason 
for  disposal  is  the  need  of  a  larger  crane. 

Communicate  with  The  Shawinigan  Water 
&  Power  Company,    Montreal,  P.  Q. 

POSITION  WANTED 

Electrican  Engineer,  McGill  graduate,  with  good 
experience  in  power  house  construction,  and  opera- 
tion of  a  steam  and  water  plant,  desires  position  as 
superintendent  or  assistant  of  an  electric  light  and 
power  plant.  Best  of  references.  J  D.  PuRDV, 
Box  64,  Easton,  Pa. 


Consulting    Electrical  Engineers 


R*  S«  KELSCH^ 

CONSULTING  ENGINEER 

Steam,  Hydraulic,  Electric. 
Reports,  Estimates,  Arbitrations. 


POWER  BUILDING, 


MONTREAL 


A.M.  Amer.  Inst.  E.E. 


A.M.  Can.  Soc.  C.E 


K.  L.  AITKEN 

Consulting  Engineer 

Electric   Lighting  and    Power  Stations, 
Distribution,  Railways,  Electrolysis,  Water 
Works,    Pumping   Equipments,  Reports, 
Valuations,  Etc. 
Mualclpal  Work  a  Specialty 
Telephones:  Main  1482 — North 3119 — North  1933 
1003  Traders  Bank  Building    ■    TORONTO,  CAN. 


EDWARD  B.  Merrill 

B.A.,  B.A.Sc. 
A.  M.  Can.  Soc.  C.  E.,  Associate  A.  L  E  E. 

CONSULTING  ENGINEER 

Power  Developments  and  Transmission. 
Electric  Lighting;.    Electric  Railways. 
Municipal  Engineering.  Industrial  Plants. 

Reports,  Valuations.  Etc. 

TORONTO  AND  WINNIPEG 
L^ong  Distance  Telephones 


GUY  M.  GEST 

ENGINEER  AND  CONTRACTOR 

EXPERT  ELECTRIC  SUBWAY  BUILDER 


277  Broadway, 

NEW  YORK 


Union  Trust  Bldg  , 

CINCINNATI,  O. 


CHARLES  H.  MITCHELL,  C.  E. 

Member  Canadian  Society  Civil  Engineers. 
-Member  American  Society  Civil  Engineers, 
Assoc.  M.  Institution  Civil  Eng'rs.  (London). 
Assoc.  American  Inst.  Electrical  Engineers. 

HYDRO-CLCCTRIC  CNGINECR 

Rooms   1004-5    Traders  JSunk  Stdg. 

Telephone  Main  7396  TOROSTO 


Charles  Brandeis,  C.  E. 

A.  M.  CAN  SOC.  C.  E. 
MEM.  AMER.  ELECTRO-CHEMICAL  SOC. 
Etc. 

CONSULTING  ENGINEER 

To  Provincial-Government,  Municipalities,  Etc. 

Estimates,  Plans  and  Supervision  ot  Hydraulic 
and  Steam  Electric  Light  Power  and  Railroad 
Plants,  Waterworks  and  Sewers. 

Arbitrations,  Reports  and  Specifications, 

62-63  Guardiaa  Building,  MONTREAL. 

P.  E.  MARCHAND  &  CO. 

Electrical  Contractors 
Telephoae  801 
128  112  Sparks  St.  OTTAWA,  ONT. 

Plews  &  Trimingham 

CONSULTING  ENGINEERS 

40  Hospital  and  32  St.John  Sts., Montreal 

Plans,  Specifications,  Supervision, 

Tests,  Reports,  Arbitrations. 


INDUCTION  MOTORS  FOR  IMMEDIATE  DELIVERY 

ALL  3-PHASE,  133  CYCLES,  550  VOLTS,  CONSTANT  SPEED 


2 

-33 

Horse  Powex* 

2- 

fIor>se  Powex* 

1- 

-20 

1- 

-S 

2 

-15 

(C  cc 

1 

-3 

Complete  with  Starting  Boxes,  and  all  in  good  order.   Will  be  sold  cheap  to  clear. 
Full  Particulars  and  Prices  on  request 

THE  JENGKES  MACHINE  CO.,  LIMITED  -  -  SHERBROOKE,  (UE. 


Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge. 

As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity 
of  experience  and  practical  training  you  must  have,  and  will  prepare  you 
in  few  months  home  instructions  for  above  paying  positions,  which  I 
furnisli  free  anywhere. 

Complete  Highest  Grade  Drawing  Outfit,  everything  included,  with 
German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    DIv.  5,  ENG'S  EQUIP'T  CO.,  Inc.,  Chicago. 


VALUE,  $13.85 
CRITPTO  MY  STUDENTS 
Jf-t^'-'ti  Dcllvarad  at  one* 


.14 


THE  CANAniAN  V.\.KCTR\C\\.  NHVVS 


Westinghouse  Transformers 

CORE  AND  SHELL  TYPE 

ECONOMY  OF  OPERATION-DURABILITY  -CONTINUITY  OF  SERVICE 


Cor«  Type 


These  three  characteristics  tersely  explain  the  strong  hold 
WESTINGHOUSE  TRANSFORMERS  have  upon  the 
practical  central  station  manager.  He  knows  from  exper- 
ience that  what  WESTINGHOUSE  TRANSFORMERS 
are  doing  is  the  best  guarantee  as  to  what  they  will  do. 

Ask  for  our  Transformer  Catalogues. 

Canadian  Westinghouse  Co.  Limited 

General  Office  and  Works:  HAMILTON,  ONT. 

For  particulars  address  nearest  Office: 
Traders  Bank  Bldg.,  Sovereign  Bank  of  Canada 

TORONTO.  HAMILTON.  Bldg..  MONTREAL. 

439  Pender  St.,  922-923  Union  Bank  H!dg.,  134  Granville  Street, 

VANCOUVER.  WINNIPEG.  H.\I.IF.\.X 


0 


•  ■  ■ 


Shell  Type 


PRESS  THE  BUTTON 
AND    GET   A  LIGHT! 

You  c;in  get  1,500  lights  for  a  cent. 

No  danger  of  fire,  no  .spilling  of  alcoho',  no  re- 
filling of  lamps,  no  getting  out  of  urder. 

The  best  electric  cigar  lighter  made.  Fits  any 
socket,  uses  A,  C.  or  D.  C.  Lasts  longer  than  any 
other. 

Made  a  great  hit  at  the  Canadian  E.xhibilion. 

Vou  can  sell  your  cigar  man  one  on  sight. 

Make  a  little  money  for  yourself  by  selling 

Besseltric  Cigar  Lighters 

Ma.nufacturers  are  desirous  of  selling 
Cak.nadian  patent  rights. 

Write  for  prices  and  particulars  to 

Besseltric  Lighter  Co.  sepanton..Pa  ,  u.s.a 


patented 


General  Electric  Co.  of  Sweden 


McLnufacturers  of 


Alternating  Current  Generators,  Belt-driven,  Direct-connected,  Horizontal  and  Vertical 
types.  Induction  Motors,  single  phase  and  polyphase,  multi-speed,  two,  three,  or  four 
speeds.  Synchronous  Motors  ;  Auto-Synchronous  Motors  ;  Motor-Generator  Sets  ;  Trans- 
formers, single  phase  and  three  phase.   Electrical  Hoists.    Direct-Current  Generators  and 

Motors,  all  types  and  Sizes. 


KILMER  &  PULLEN,  McKinnon  Bldg.,  TORONTO 
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The  Brilliant  Lamp 


Just  as  good  and  perhaps  a 
trifle  better  than  any  lamp  made  of 
its  kind. 

Manufactured  by  experienced 
help,  with  up-to-date  machinery. 

In  buying  Brilliant  Lamps  you 
get  the  benefit  of  our  i8  year's  ex- 
perience as  the  only  manufacturers 
of  SOLELY  LIGHT  PRODUC- 
ING GOODS  in  Canada. 

We  could  not  make  a  better 
lamp  if  we  wanted  to.  OUR 
KNOW  HOW  includes  many 
wrinkles  of  our  own — that  means 
a  good  lamp. 

ONTARIO  LANTERN  &  LAMP 
CO.,  Limited 

HAMILTON      ^  CANADA 


THEMcEWEN  "ISJVISifPc 

In  Simple  and  Compound  Units 


17-18  X  20  Tandem  Compound. 
Write  For  Lsitcst  Bulletin  and  Prices. 


Unexcelled 
for 

Simplicity 
Efficiency 

and 
Economy 


Waterous   Engine   Works  Co. 

BRANTFORD,  CANADA 
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MIDLAND  ELMCTRIC  CO. 

119-121  D'Youville  Square,  MONTREAL 
•  LINOLITE"  """"  """"^   

•  GiANTLiTE"  HigK  CldcSs  Lamos 

"WYTELITE" 

•WEELITE"    Fans:  ^-St,r  Specialty 

THE   ONLY    STRICTLY    WHOLESALE    SUPPLY   HOUSE   IN  CANADA 


"YOUR  EL&GTRIGflL  SUPPLY" 
 HOUSE  

6f  St.  Sulpice  Street         -  -  MOINTR^L 


Municipalities  and 
Illuminating  Companies 

Can  save  money  on  Electric 
Plant  and  on  its  Operation 
and  Maintenance  by  com- 
municating with 

Canadian  Electrical  &  Motor  Co. 

SUCCESSORS  TO  UNITED  ELECTRIC  CO.,  LTD. 


The 


Electrical  Constftiction  Co.^ 

of  London,  Limited 

32-40  Dundas  Street.  London.  Can. — Phone  110.;. 
Perfection  Type 

DYNAMOS  AND  MOTORS 

Multipolar,  Bipolar,  Direct  Connected  or  Belted 


High  efficiency.  Designed  for  any  required 
speed  or  voltag'e.  VV'e  contract  for  complete 
installations.  We  repair  machines  of  any 
maKe. 
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I^escriptive   matter  turnisheJ 
on  application 


WE  BUY,  SELL  AND  EXCHANGE 

DYNAMOS  and  MOTORS 

WHAT  HAVE  YOU  FOR  SALE?    WHAT  HAVE  YOU  TO  EXCHANGE?    WHAT  CAN  WE  SELL  YOU? 

We  Have  the  lAirgest  Electrical  Rejmir  Shop  in  Canada 

FRED.  THOMSON  «,  CO. 

LONG   DISTANCE   PHONE  MAIN  3149 

110-112^11^  CR.AIG  STREET,  -  -  MONTREAL 


